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MURRAY  LOW  LOSS  REACTORS 

IN  THE  POWER  PLANT 

to  correct,  during  generator  or  cable  testing,  the  leading 
power  factor,  by  inserting  inductive  reactance  in  the  circuit 
through  shunt  reactors  across  the  line  (Fig.  1).  This  shunt  re¬ 
actor  has  a  145  K.V.A.  rating  on  a  26  K.V.,  60  cycle  circuit. 
Mounted  on  rubber  tired  wheels.  Weight  approx.  950  lbs. 

IN  THE  FACTORY 

for  many  routine  tests  on  fuses,  circuit  breakers,  etc.,  a 
multiple  tap  series  test  reactor  (Fig.  2).  Three  single  phase 
reactors,  interbraced  to  withstand  repelling  forces  between 
phases  during  short  circuit  tests  up  to  50,000  .^mp.  Taps  on  top 
of  reactors  provide  for  adjustment  of  reactance  for  different 
short  circuit  current  values.  \\'eight  of  one  three  phase  set 
approx.  7200  lbs. 

IN  THE  LABORATORY 

for  miscellaneous  experiments — a  multiple  air  core  reactor 
(Fig.  3).  The  coils  may  be  connected  single,  in  series,  in 
parallel  or  series  parallel  combinations.  Coils  are  mounted 
into  negligible  mutual  inductance  relation.  I’sed  on  frequencies 
up  to  125  cycles  and  potentials  up  to  440  volts. 

Accurate,  simple  to  use.  Weight  approx.  250  lbs. 

Place  your  testing  problems  before  us — 
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1250  ATLANTIC  AVENUE 
BROOKLYN,  N.  Y. 
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Coming 

Features 

World  Power  Conference 

In  advance  of  the  Third  World 
Power  Conference,  to  be  held  In 
Washington,  D.  C.,  September 
7-12,  Electrical  World  will 
present  In  its  August  29  Issue  a 
summary  of  American  power 
practice.  Articles  discussing 
outstanding  American  power 
plants  and  distribution  systems 
will  be  presented,  together  with 
a  summary  of  power  statistics 
and  other  related  subjects  of  In¬ 
terest  to  visiting  engineers.  An 
eight-page  map  of  the  national 
power  system  will  be  featured. 
A  full  report  of  the  conference 
will  be  in  a  following  issue. 

Draft  Tube  Design  Improved 

Interesting  model  investigations 
conducted  by  U.  S.  Army  engi¬ 
neers  In  connection  with  the 
draft  tube  design  for  60,000-hp. 
Bonneville  turbine  units  will  be 
described  In  an  article  by  How¬ 
ard  L.  Cooper,  who  Is  connected 
with  the  Bonneville  Project. 

• 

Modernized  Electric  Furnaces 

Heat-treating  processes  in  the 
plant  of  the  Boeing  Aircraft 
Company  have  been  completely 
modernized.  Details  of  the  new 
installations  are  to  be  given  by 
E.  P.  Dean,  plant  engineer,  who 
will  tell  what  the  new  equip¬ 
ment  will  do. 

a 

Graphic  Instruments  Sell 
Power 

Prank  E.  Wlatt  explains  how 
the  Union  Gas  &  Electric  Com¬ 
pany  is  making  use  of  graphic 
instruments  to  sell  power  and 
keep  it  sold.  Cases  are  cited 
describing  the  most  interesting 
jobs.  0 

Phase  Angle  Recorders 

Principles  behind  the  operation 
of  new  phase  angle  recorders 
being  used  at  Hell  Gate  and 
Hudson  Avenue  stations  of  the 
Consolidated  Bdlson  Company, 
Inc.,  are  discussed  in  this  article, 
which  also  describes  alter¬ 
nate  methods  considered. 
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OKOSHEATH 


A  NON-METALLIC 
SHEATHED  CABLE 


The  excellent  moisture  resistance  of  Okosheath  cable  is  shown  by  the  above  curves.  These  show  the  results  ob¬ 
tained  on  a  length  of  standard,  single  conductor  No.  4/0  A.  W.  G.,  600  volt  Okosheath  cable  which  has  been 
buried  in  wet  ground  for  five  years.  It  was  removed  periodically  and  tested  after  twelve  hours  immersion  in  water. 


Mark  the  extreme  simplicity  of  Okosheath  cable. 
Just  a  tough  rubber  belt  around  the  conductor. 
That  is  Okosheath.  Simple  in  design— but  it  lasts. 

There  is  nothing  to  deteriorate  and  rot  away.  Enor¬ 
mous  quantities  of  Okosheath,  used  both  in  conduit 
and  buried  directly  in  the  ground,  have  demon¬ 
strated  its  durability.  The  Okosheath  Service  Rec¬ 
ord:  No  complaints,  no  failures. 

Okosheath  is  efifeaually  moisture  resistant.  It  is 
clean,  smooth,  flexible,  light  in  weight,  small  in 
diameter;  easy  to  handle  and  install.  A  lineman 
can  splice  it.  Tough  and  compact,  Okosheath  is 
just  the  cable  for  the  tough  pulls. 


Okosheath  opens  the  way  for  the  new  trends  and 
demands.  Besides  lower  first  cost,  it  saves  in  main¬ 
tenance.  The  dollar  benefits  are  both  ways. 

Note:  The  above  chart  appears  in  our  latest  book¬ 
let  on  Okosheath,  which  will  be  mailed  upon  request. 


THE  OKONITE  COMPANY 


mgyil  Founded  1878 

and 

HAZARD  INSULATED  WIRE  WORKS  DIVISION 


THE  OKONITE-CALLENDER  CABLE  COMPANY,  INC. 

EXECUTIVE  OFFICE!  PASSAIC,  N.  J. 

New  York  Boston  Chicago  Detroit 

Philadelphia  Pittsburgh  Washington  San  Froncisco 

Los  Angeles  Seattle  Dallas  Atlanta 

Factories:  Passaic,  N.  J.  Wilkes-Barre,  Pa.  Patersen,  N.  J- 


<f..aiieiiii! 


MANAGEMENT*  ENGINEERING  •  OPERATION  •  UTILIZATION 

PUBLISHED  EVERY  SATURDAY 


AUGUST  15,  1936 

Dog  Days  Are  Busy  Days 


A  look  at  the  present  power  output  gives 
an  indication  of  what  the  electrical  industry 
faces.  All  records  continue  to  he  broken.  In 
anticipation  of  coming  load,  utilities  are  busy 
with  negotiations  for  new  capacity.  Manufac¬ 
turers  already  feel  the  pressure  for  early  de¬ 
livery  of  turbines.  Latecomers  will  get  late 
service. 

It  is  unfortunate  that  no  settled  policy  exists 
with  respect  to  the  power  presently  to  be  avail¬ 
able  from  federal  projects.  Apparently  the 
Administration  has  no  program  except  to  build 
plants.  Adjacent  utilities  would  buy  this  power 
at  a  fair  price,  but  if  this  is  not  possible  they 
would  install  more  capacity.  It  is  the  uncer¬ 
tainty  that  will  make  the  public  suffer  through 
curtailment  of  service. 

A  typical  situation  is  the  news  that  T.V.A. 
will  abrogate  its  non-competitive  contract  with 
the  adjacent  utilities.  This  apparently  is  a  pre¬ 
liminary  to  an  invasion  of  their  territories  and 
destructive  competition.  It  is  a  political  and 
opinionated  approach  to  power  supply.  We 
doubt  if  the  majority  of  the  T.V.A.  Board  favors 
this  policy  or  that  it  will  be  carried  out.  There 
is  going  to  be  a  showdown  on  T.V.A.,  and  that 
soon. 

As  part  of  this  general  power  picture  the 
World  Power  Conference  is  certain  to  have  an 
influence.  This  will  be  meeting  in  Washington. 
Papers  will  be  presented  by  titles  only.  Discus¬ 
sion  will  be  open.  Undoubtedly  press  releases 
will  reflect  pro  and  con  opinions  on  national 
power  policies.  The  Administration  will  have 
its  press  agents  present  and  at  work.  How  is  the 
industry  planning  to  handle  this  aspect  of  the 
conference? 

One  exhibit  of  the  conference  is  a  model 
electrified  farm.  We  have  far  better  samples 
available  that  have  been  in  operation  for  some 
years.  But  attention  on  the  building  of  rural 
lines  in  mass  volume  should  not  obscure  the 
major  point  about  rural  electrification  as  illus¬ 


trated  by  this  and  other  electrified  farms.  This 
is  the  very  difficult  task  of  getting  farmers  to 
use  any  large  amount  of  electricity.  The  only 
way  to  reduce  the  unit  cost  of  rural  service  is  to 
get  a  large  use  of  energy. 

Significant  indicators  of  a  large  increase  in 
power  use  by  industry  is  the  present  shortage  of 
skilled  labor  and  the  high  prices  of  all  labor. 
Even  the  P.W.A.  finds  that  skilled  labor  is  gone 
from  relief  rolls,  and  yet  the  President  has  ruled 
that  relief  labor  be  used  on  P.W.A.  projects. 
Industrial  plants  of  all  types  find  a  skilled  labor 
shortage.  They  are  doing  two  things  to  meet  the 
condition.  One  is  to  revive  apprenticeship 
courses  and  the  other  is  to  use  more  power  and 
more  machines.  Instead  of  a  man  per  machine 
industry  is  using  several  machines  per  man. 
Thus  do  economic  facts  force  industrial  adjust¬ 
ments. 

Conventions  of  several  branches  and  groups 
in  the  industry  are  scheduled  for  September  and 
October.  A  glance  at  the  programs  shows  that 
the  industry  is  hard  at  work  capitalizing  upon 
its  new  opportunities.  We  hope  there  will  be  a 
big  turn-out  at  all  these  meetings.  They  should 
be  informative  and  stimulating,  for  at  last  men 
of  the  industry  can  report  something  done  and 
suggest  something  to  do.  In  a  time  of  action 
conventions  pay  dividends. 

This  story  of  power  and  increased  activity 
in  the  field  would  not  be  complete  without  a 
glance  at  the  balance  sheets  and  financial  mar¬ 
kets.  These  give  a  corresponding  picture  of  a 
more  encouraging  situation.  Security  prices  are 
on  the  upgrade.  Credit  is  good,  as  reflected  in 
refunding  operations.  Earnings  are  increasing 
steadily.  There  is  no  cloud  on  the  financial  hori¬ 
zon.  We  doubt  if  the  industry  ever  had  such  an 
encouraging  business  picture  in  the  middle  of 
August  as  that  now  shown  on  the  screen. 


Editor 


WORLD  POWER  DELEGATES  WILL  VISIT  U.  S.  PLANTS 

Above — Richmond  station,  Philadelphia  Electric  Company 
Below — Hudson  Avenue  station,  Brooklyn  Edison  Company 


Oil  Refineries  Using 

More  Electric  Power 


Recent  Developments  in  Equipment  for  Safety  and 
Economy  Influence  the  Decision  on  Utilization 
of  Water  for  Power  Production 


Ex  plosion- proof  equipment,  gearmotors,  unit  assemblies  of 
motors  and  centrifugal  pumps,  variable  speed  a.c.  drive  are 
among  recent  developments  that  increase  desirability  of  electric 
applications.  Purchased  power  encounters  stiff  competition  in 
the  refinery  field,  but  has  the  very  important  advantage  of 
requiring  small  investment  by  the  customer. 

By  RICHARD  HENRY 

Refinery  Engineer,  Empire  Oil  &  Refining  Company.  Tulsa.  Okla.* 


Due  to  the  large  variety  of  oil 
refineries  existing  today,  it  is 
almost  impossible  to  arrive  at 
average  figures  for  the  power  require¬ 
ments  of  a  refinery  of  any  given  ca¬ 
pacity.  Differences  between  plants  are 
caused  by  type  of  crude,  throughput 
capacity,  kind  of  equipment  in  service, 
state  of  modernization,  kinds  of  prod¬ 
ucts  and  local  conditions.  In  order, 
therefore,  to  give  some  idea  of  how 
much  power  is  required,  where  it  is 
used  and  what  kind  is  most  suitable,  it 
is  necessary  to  cite  specific  cases,  two 
of  which  are  presented  here,  as  typical 
plants.  The  difference  between  them 
is  that  one  includes  lubricating  oil 
production  and  the  other  does  not. 

In  all  refineries  certain  numbers  and 
quantities  of  so-called  waste  fuels  are 
produced.  These  products  are  com¬ 
monly  classified  as  coke,  unsalable 
fuel  oil,  acid  sludge  and  refinery  gas, 
and  they  must  be  disposed  of  in  some 
manner.  There  is  usually  a  ready 
market  for  coke  at  a  price  which 
makes  it  uneconomical  as  refinery  fuel. 
Also,  the  other  available  fuels  can  be 
handled  much  more  easily  and  conve¬ 
niently,  and  a  refinery  is  usually  so 
congested  that  it  is  very  expensive  to 
handle  fuel  in  solid  form.  The  unsal¬ 
able  fuel  oil  and  acid  sludge  get  first 
call  as  refinery  fuel  because  it  is  very 

*  Baspd  on  paper  to  Petroleum  Electric 
Power  Club. 


difficult  and  expensive  to  dispose  of 
them  in  any  other  way.  Refinery  gas, 
which  is  the  most  convenient  and 
easiest  to  handle,  is  used  after  all  un¬ 
salable  fuel  oil  and  acid  sludge  have 
been  disposed  of.  Oftentimes,  it  is 
possible  to  sell  all  or  at  least  the  ex¬ 
cess  refinery  gas  at  a  fairly  attractive 
price. 

In  the  first  typical  plant  cited  all  of 
the  coke  is  sold,  all  of  the  unsalable 
fuel  oil  and  acid  sludge  are  burned 
and  a  portion  of  the  refinery  gas  is 


burned.  The  remainder  of  the  refinery 
gas  is  sold,  otherwise  it  might  be  used 
advantageously  to  generate  steam 
power,  which  would  replace  purchased 
electric  power,  or  it  might  possibly  be 
used  to  generate  electric  power.  In  the 
second  typical  plant  all  of  the  coke  is 
sold  and  all  of  the  three  other  waste 
fuels  are  used  as  refinery  fuel.  The 
waste  fuels  available  are  not  quite  suf¬ 
ficient  to  supply  the  plant  fuel  de¬ 
mand,  making  it  necessary  to  furnish 
the  plant  with  a  small  amount  of  sal¬ 
able  fuel.  The  explanation  for  this 
condition  is  that  the  lubricating  oil 
production  consumes  considerably 
more  fuel  than  is  produced  as  waste 
by  it. 

The  purchased  electric  power  re¬ 
quirements  of  these  two  typical  refin¬ 
eries  would  not  be  nearly  so  greet  if 
it  were  not  for  recent  developments  in 
electric  equipment,  perhaps  the  most 
important  of  which  is  that  of  explo¬ 
sion-proof  motors  and  switches.  The 


Electric  drive  on  cracking  plant  pumps 
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TYPICAL  PLANT  NO.I  560,000 kw.-hr. 

- Without  Local  Electric  Power  Generation 

- With  "  "  " 


This  typical  refinery 
has  a  crude  capacity 
of  approximately  23,- 
000  bbl.  dally  and  is 
classed  as  a  skim¬ 
ming:  and  cracking 
plant ;  that  is,  its 
production  consists 
primarily  of  gasoline 
and  fuel  oils.  The 
figures  and  quantities 
here  used  may  be 
considered  as  fairly 
representative  aver¬ 
ages,  but  are  subject 
to  approximately  30 
per  cent  variation 
either  upward  or 
downward,  depending 
upon  the  particular 
plant,  the  operating 
conditions'  and  the 
amount  of  through¬ 
put.  The  process  and 
heating  requirements 
are  approximately 
50,000,000  lb.  of 
steam  per  month. 

Of  this  quantity  60  per  cent  is  needed  for 
processing  and  the  remaining  40  per  cent 
for  heating.  Low-pressure  .steam  (10  to  15 
lb.)  is  entirely  suitable  for  these  duties. 
Because  it  costs  so  little  more  to  produce 
this  steam  at  150  to  175  lb.  or  even  higher, 
a  considerable  availability  of  power  is  thus 
created.  Most  of  this  is  steam  power,  which 
cannot  under  any  conditions  be  economically 
replaced  with  electricity,  and  which  in  this 
particular  case  amounts  to  approximately 
1,000  hp.  About  35.000,000  lb.  of  this  low- 
cost  power  steam  can  be  readily  used,  not 
only  because  it  is  economical  from  a  cost 
standpoint,  but  also  because  it  gives  flex¬ 


ibility  and  better  operation  on  certain  equip¬ 
ment.  The  remaining  15,000,000  lb.  can  be 
economically  used  for  power  purposes  on 
duties  which  could  be  handled  satisfactorily 
by  either  steam  or  electric  power. 

Flexibility  of  drive  is  of  the  utmost  im¬ 
portance  on  those  pumping  duties  which 
are  integral  parts  of  some  processes.  In 
this  plant  this  applies  particularly  to  the 
crude,  rerun  and  cracking  units,  which  at 
various  times  run  on  different  charging 
stocks-,  under  different  conditions  and  at 
different  capacities.  Even  if  low  cost  steam 
were  not  available,  it  w-ould  be  imperative 
in  most  plants  to  produce  steam  for  these 


duties  in  order  to  Insure  satisfactory  opera¬ 
tion,  which  would  be  difficult  to  obtain  with 
electric  motor  drives. 

In  addition  to  process  and  heating,  ap¬ 
proximately  25,000,000  lb.  of  high-pressure 
steam  is  required  per  month  for  cleaning 
and  miscellaneous  uses.  This  makes  the 
monthly  steam  requirements  of  this  plant 
total  75,000,000  lb.,  60,000,000  lb.  of  which 
could  not  be  replaced  by  electric  power 
either  practically  or  economically  and  15,- 
000,000  lb.  of  which  could  be  replaced  by 
electric  power  practically,  but  not  econom¬ 
ically. 

The  additional  power  required  in  this 
plant  for  other  duties  approximates  1,000 
hp.  needed  for  light  and  for  driving  pumps, 
compressors  and  mechanical  devices  of  vari¬ 
ous-  kinds,  which  are  not  integral  parts  of 
processes,  but  which  are  operated  almost 
continuously  under  uniform  conditions. 
With  the  exception  of  lights,  small  drives 
and  drives  in  outlying  locations,  all  of  this 
load  can  be  practically  handled  by  steam 
power  as  w-ell  as  electric  power,  and  the 
choice  can  be  made  strictly  on  an  economic 
basis.  Because  of  attractive  rates,  the 
choice  of  this  particular  plant  has  been 
purchased  electric  power  and  the  average 
monthly  consumption  is  about  560,000 
kw.-hr. 

For  the  purpose  of  comparing  the.se  power 
requirements  with  those  of  the  second  typi¬ 
cal  plant,  it  is  best  to  express  these  require¬ 
ments  on  a  per  barrel  throughput  basis.  It 
is,  therefore,  found  that  the  steam  pow-er 
requirements  of  this  plant  amount  to  100  lb. 
per  barrel  of  crude  run,  and  the  purchased 
electric  power  requirements  are  0.8  kw-.-hr. 
per  barrel. 

The  dotted  lines  represent  the  possible 
competition  with  purchased  power,  indicat¬ 
ing  the  additional  installation. 


Electric  power  in  a  gasoline  and  fuel  oil  refinery 


availability  of  such  equipment  has 
made  it  possible  to  utilize  electric 
power  almost  exclusively  where  it 
proves  economical  in  lubricating  oil 
plants,  in  which  formerly  it  was  pro¬ 
hibited  because  of  the  danger  of  dis¬ 
astrous  fire  from  motor  or  switch 
flashes.  This  hazard  is  due  to  the  pres¬ 
ence  of  explosive  vapors,  which  here¬ 
tofore  it  has  been  impossible  to  pre¬ 
vent  from  escaping  in  greater  or  less 
degree.  In  spite  of  much  better  means 
for  confining  these  vapors,  recently 
devised,  there  is  still  a  potential  haz¬ 
ard  and  the  necessity  for  explosion- 
proof  equipment  is  by  no  means 
lessened. 

Another  development  which  has  en¬ 
larged  the  use  of  electric  power  in  re¬ 
fineries  is  the  gear  motor,  which  is 
much  less  in  cost  than  a  separate  motor 
and  speed  reducer  or  increaser.  Other 
distinct  advantages  of  this  compact 
unit  are  lower  installation  cost  and 
smaller  space  requirement.  These  fac¬ 
tors  frequently  are  of  suflicient  weight 
to  make  electric  drive  more  economical 
than  steam. 

Still  another  development  with  the 
same  advantages  is  the  combined  cen¬ 
trifugal  pump  and  motor  unit.  It  is 
recalled  that  when  this  development 
was  first  placed  on  the  market  it  was 
available  only  with  an  open  type 
motor.  The  manufacturers  quickly  rea¬ 


lized  that  its  use  in  refineries  would  be 
seriously  restricted  if  it  could  not  be 
furnished  with  an  explosion-proof 
motor.  Consequently,  it  was  immedi¬ 
ately  made  available  in  either  type. 

The  most  recent  development  which 
promotes  the  use  of  electric  power  in 
refineries  and  which  should  be  of  con- 


The  second  typical 
plant  has  a  crude  ca¬ 
pacity  of  approxi¬ 
mately  9,000  bbl. 
daily  and  is  classed 
as  a  skimming, 
cracking  and  lube  oil 
plant ;  that  is,  its 
production  consists 
primarily  of  gaso¬ 
lines,  fuel  oils  and 
lubricating  oils-.  The 
non  -  replaceable 
steam  power  require¬ 
ments  of  this  plant 
are  65,000,000  lb.  per 
month  and  the  addi¬ 
tional  power  load  re¬ 
quired  approximates 
1,500  hp.  Of  this, 

200  hp.  must  be  sup¬ 
plied  by  steam  be¬ 
cause  of  the  neces¬ 
sity  for  flexibility  or 
because  of  economics, 
or  because  of  both ; 
therefore,  the  total 
monthly  steam  power 
requirements  are  77,000,000  lb.  and  the  total 
additional  power  needed  is  1,300  hp.  As 
in  the  first  typical  plant,  purchased  elec¬ 
tric  power  was  chosen  for  this  load  and 
the  average  monthly  consumption  approxi¬ 
mates  770,000  kw-.-hr. 

On  a  unit  basis,  the  steam  power  re¬ 
quirements  of  this  plant,  which  Includes 
lubricating  oil  facilities,  amount  to  285  lb. 
per  barrel  of  crude  run,  and  the  purchased 


siderable  interest  to  operators  is  that 
of  an  efficient  and  practical  variable- 
speed  motor,  commonly  referred  to  as 
a  brush-shifting  motor.  A  number  of 
these  motors  have  been  installed  in 
several  plants  as  drivers  for  centri¬ 
fugal  hot  oil  pumps  serving  cracking 
stills.  This  is  a  duty  which  requires 


electric  power  requirements  are  .i.Ka 
hr.  per  barrel.  Considering  that  the  second 
typical  plant  maintains  a  lower  steam  pres¬ 
sure  than  the  first  and  has  a  less  efficient 
steam  distribution  system,  it  is  concluded 
that  the  addition  of  lubricating  oil  facilities 
approximately  doubles  the  amount  oi 
steam  power  required  and  triples  the 
amount  of  electric  power  required  in  this 
type  of  refinery. 


Lubricating  oil  production  raises  power  requirements 
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from  300  to  700  hp.,  depending  on  the 
size  of  the  still  and  the  method  of 
operation.  In  addition  to  the  variable- 
speed  motor’s  adaptability  as  a  cen¬ 
trifugal  pump  driver,  it  should  also 
find  uses  on  power  pump  applications. 

Although  there  is  a  definite  need 
for  a  motor  of  this  type,  it  has  some 
disadvantages  which  cannot  be  ig¬ 
nored.  On  a  horsepower  basis  this 
equipment  costs  approximately  three 
times  as  much  as  the  conventional  type 
motor.  Also  the  maximum  speed  for 
which  these  brush-shifting  motors  have 
been  built  to  date  is  around  1,000  to 


For  pumping  light  oil 


Boiler  feed  and 
filter  wash  pumps 


1,200  revolutions  per  minute,  which 
limits  their  use  to  some  extent  unless 
speed  increasers  are  provided.  Fur¬ 
thermore,  it  is  found  that  centrifugal 
pumps  generally  do  not  perform  satis¬ 
factorily  when  there  is  an  appreciable 
quantity  of  colce  in  the  material  to  be 
handled.  This  automatically  elimi¬ 
nates  the  possibility  of  using  this  kind 
of  pumping  unit  on  those  cracking 
units  which  are  run  to  coke,  unless  the 
coke  can  be  satisfactorily  screened  out 
before  it  reaches  the  pump. 

A  very  important  factor  concerning 
the  application  of  motor  drive  to 
cracking  unit  hot  oil  pumping  is  the 
necessity  to  provide  protection  against 
shutdowns  because  of  power  failures. 
An  emergency  shutdown  of  a  cracking 
still  not  only  results  in  complete  loss 
of  production  but  also  extremely  high 
coke  cleaning  costs.  As  long  as  there 
•s  a  possibility  of  power  failure,  it  is 
almost  imperative  to  install  a  steam 
drive  standby,  which,  of  course,  in¬ 
creases  the  initial  costs  and  makes  the 
electric  drive  more  difficult  to  justify. 

The  cracking  unit  hot  oil  pumping 
duty  requires,  perhaps,  the  greatest 
amount  of  power  of  any  single  duty  in 


a  refinery.  It  is  believed  that  in  gen¬ 
eral  operation  it  will  be  more  satis¬ 
factory  and  more  economical  from  an 
over-all  standpoint  if  steam  instead  of 
electric  power  is  used.  Whatever 
economies  might  be  shown  by  a  motor 
drive  would  be  in  most  cases  more 
than  offset  by  inflexibility,  just  as  is 
the  case  on  other  power  duties  which 
are  integral  parts  of  processes. 

The  electric  power  consumed  in  the 
two  typical  plants,  or  in  any  plant,  is 
used  because  it  has  advantages  over 
steam  power.  The  first  of  these  ad¬ 
vantages  lies  in  the  simplicity,  small 
space  requirement  and  low  purchase 
and  installation  cost  of  electric  power 
equipment.  These  factors  are  of  im¬ 
mense  importance  in  refineries  where, 
in  general,  equipment  is  massive,  com¬ 
plicated  and  congested.  A  second  ad¬ 
vantage  is  the  low  maintenance  ex¬ 
pense  required.  A  third  advantage  is 
high  efiBciency,  which  cannot  be  ap¬ 
proached  by  steam  drive. 

On  the  other  hand,  there  are  definite 
disadvantages  to  the  use  of  electric 
power.  Perhaps  the  most  important 
of  these  is  the  matter  of  service  con¬ 
tinuity.  Too  much  emphasis  cannot 


be  placed  on  the  ne¬ 
cessity  for  uninter¬ 
rupted  service.  Forced 
shutdowns  from  other 
causes  are  frequent  and 
costly  enough,  without 
having  to  contend  with 
additional  ones  be¬ 
cause  of  power  fail¬ 
ures.  This  disadvan¬ 
tage  applies  to  refinery-generated 

power,  as  well  as  to  purchased. 

A  second  disadvantage  is  the  lack 
of  flexibility,  which  has  already  been 
mentioned  several  times  and  which  pre¬ 
vents  quite  a  number  of  pumping  du¬ 
ties  from  being  handled  very  satisfac¬ 
torily  or  economically  with  electric 

power.  These  may  be  classified  as 
transfer  or  miscellaneous  duties,  and 
consist  for  the  most  part  of  transfer¬ 
ring  various  products  from  one  plant 
locality  to  another,  or  from  the  vi¬ 
cinity  of  one  facility  to  that  of  an¬ 
other,  for  further  processing  or  han¬ 
dling.  As  one  pumping  unit  usually 
handles  several  different  duties,  it  is 
apparent  that  the  pumping  conditions 
change  over  a  wide  range,  making  the 
use  of  centrifugal  pumps  impractical 
and  inefficient.  In  addition,  there  are 
other  pumping  duties  involving  the  un¬ 
plugging  of  coked-up  lines,  the  han¬ 
dling  of  very  light  products  under  high 
pressures  and  the  handling  of  dirty 
materials  which  can  best  be  handled 
by  steam-driven  reciprocating  pumps. 

There  is  a  factor  which  always  has 
and  always  will  make  purchased  elec¬ 
tric  power  unattract've  to  oil  refineries. 
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and  to  every  other  consumer,  and  that 
is  the  bill  which  comes  in  the  first  of 
every  month.  For  a  plant  of  any  size, 
the  monthly  bill  runs  into  several  thou¬ 
sand  dollars  and  is  classified  under 
the  heading  of  cash  outlay.  This  is 
an  item  which  has  been  subjected  to 
a  lot  of  punishment,  particularly  in 
the  past  few  years.  It  has  not  been 
unusual  for  some  project  of  a  more 
desirable  design  to  be  cast  aside  for 
one  not  so  good,  for  the  simple  reason 
that  the  latter  required  a  substantially 
lower  cash  outlay.  This  factor  is  one 
which  applies  directly  to  the  purchase 
of  electric  power  and  is  a  problem 
which  will  always  confront  the  power 
companies. 

The  cash  outlay  required  for  the 
purchase  of  electric  power  and  the  un¬ 
avoidable  production  of  waste  fuels 
are  the  two  primary  factors  which 
make  refiners  give  serious  considera¬ 
tion  to  the  possibilities  of  generating 
their  own  electric  power.  It  is  rather 
difficult  to  discuss  power  generation  in 
a  general  way,  as  each  plant  has  a 
separate  and  distinct  problem  of  its 
own.  The  saving  or  return  which  can 
be  realized  from  a  generating  plant  in¬ 
vestment  is  dependent  upon  the  type 
and  size  of  plant,  available  equipment, 
quantity  of  power  required,  amount 
and  value  of  fuel  which  can  be  utilized, 
existing  power  rates,  and  perhaps  still 
other  factors.  All,  or  at  least  most,  of 
these  factors  are  different  for  different 
plants. 

It  is  possible  for  refineries  to  gen¬ 
erate  their  own  power  by  means  of 
Diesel  engines,  gas  engines,  steam  tur¬ 
bines  and  gas  turbines.  Diesel  and 
gas  engines  can  probably  be  justified 
in  some  plants  where  the  power  re¬ 
quirements  are  small  and  where  boiler 
capacity  is  inadequate  for  generating 


Treating  plant  pump  room 

power,  but  they  can  rarely  be  justified 
in  large  plants  where  a  number  of 
large  units  are  required,  because  of  the 
high  initial  costs.  Even  if  power  can 
be  generated  by  means  of  engines  at 
a  lower  cost  than  it  can  be  purchased, 
the  fixed  charges  incident  to  the  high 
investment  costs  make  such  a  project 
unattractive. 

Bleed  turbine  has  appeal 

Usually  the  best  means  of  producing 
electric  power  is  by  the  use  of  bleeder- 
type  turbines  supplied  with  steam  at 
a  pressure  of  400  lb.  or  more.  Steam 
at  this  pressure  can  be  used  for  both 
power  generation  and  plant  require¬ 
ments.  The  method  of  operation  is  to 
supply  the  generating  turbines  with 
high  pressure  steam  and  take  a  bleed 
off  at  150  or  250  lb.  for  plant  use. 
This  means  that  the  actual  cost  of  gen¬ 
erating  power  is  only  the  difference 
between  the  costs  of  generating  high- 
pressure  and  plant-requirement  steam. 
This  actual  cost  is  very  small,  but  it 
is  necessary  to  install  the  high-pres¬ 
sure  boilers  if  they  are  not  already  in, 
and  this  usually  increases  the  invest¬ 
ment  costs  to  a  figure  which  makes  it 
impossible  to  justify  the  project. 

The  means  last  mentioned  for  gen¬ 
erating  power  is  the  gas  turbine-driven 
generator.  Power  is  derived  by  uti¬ 
lizing  the  approximately  100-lb.  pres¬ 
sure  drop  on  the  gas  produced  from 
cracking  stills.  Usually,  such  a  drop 
is  taken  anyway  before  this  material  is 
processed  through  an  absorption  plant. 
The  advantage  in  this  kind  of  equip¬ 
ment  is  that  it  costs  nothing  actually 
to  produce  power.  The  disadvantages 
are  that  the  supply  of  gas  fluctuates 
over  a  wide  range  with  zero  minimum, 
and  the  amount  and  pressure  drop  of 
the  gas  is  sufficient  to  supply  only  a 


portion  of  the  power  required  by  the 
plant.  One  such  unit  of  this  kind 
would  probably  fit  in  very  nicely  with 
a  steam  turbine-generating  scheme  and 
tend  to  improve  the  over-all  cost  picture 
from  an  operating  standoint. 

The  principal  objection  to  a  refinery 
installing  an  electric  power  generating 
plant  of  any  kind  is  the  large  initial 
investment  required.  The  high  initial 
cost  is  due  largely  to  the  necessity  for 
installing  sufficient  capacity  to  take 
care  of  peak  demands  and  breakdowns. 
Cost  of  standby  equipment  alone  nor¬ 
mally  represents  approximately  30  per 
cent  of  the  entire  cost.  The  high 
initial  cost  is  not  objected  to  strictly 
because  of  the  expenditure  required 
for  the  purchase  and  installation  of 
equipment,  but  also  because  of  the 
fixed  charges,  which  must  be  con¬ 
sidered  in  the  same  category  as  the 
power  bill. 

If  a  new  refinery  is  being  erected,  or 
if  an  existing  refinery  is  having  its 
boiler  facilities  substantially  ex¬ 
panded,  electric  power  generation  fa¬ 
cilitates  can  probably  be  justified  and 
a  reasonable  saving  or  return  realized. 
If  neither  of  these  conditions  applies, 
an  economical  justification  would 
rarely  prevail  unless  the  average  rate 
of  purchased  electric  power  exceeds  a 
range  of  from  8  to  12  mills  per  kilo¬ 
watt-hour.  This  might  be  classed  as  a 
border  line  rate  range.  In  other 
words,  refineries  paying  a  rate  within 
this  range  are  constantly  analyzing  the 
possibilities  of  generating  their  own 
electric  power,  some  of  them  conclud¬ 
ing  it  would  be  profitable  and  others 
finding  it  not  profitable.  This  means 
that  any  appreciable  rate  increase  or 
decrease  would  have  a  corresponding 
effect  on  power  generation  possibili¬ 
ties. 
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Pre-make  Switehboard  Wiring 
on  Panel  Template 

New  Wiring  Scheme  Permits  the  Panel  Fabrication  and 
Wiring  to  Be  Done  Separately  and  Assembled  as  Units 

By  A.  E.  ANDERSON 

Panel  and  E(|uipinent  Division,  General  Electric  Company,  Philadelphia,  Pa. 


Modern  switchboards  designed 
as  compact  assembled  units 
have  made  the  need  felt  for  a 
wiring  method  which  utilized  a  mini¬ 
mum  amount  of  panel  space,  without 
sacrificing  maintenance  and  inspection 
facilities.  Such  a  scheme  has  been 
developed  in  which  wiring  and  assem¬ 
bly  originate  from  the  same  drawing, 
but  are  carried  through  the  factory 
concurrently,  unlike  the  older  method 
in  which  wiring  followed  assembly  of 
the  devices.  Furthermore,  the  panel, 
rather  than  the  switchboard,  forms  the 
manufacturing  unit.  The  combined 
effect  of  these  two  items  is  to  reduce 
the  time  required  to  manufacture  a 
switchboard  and  to  smooth  out  produc¬ 
tion  peaks  so  as  to  increase  manufac¬ 
turing  efficiency. 

Under  the  new  scheme  all  panel  wir¬ 
ing  is  formed  on  a  table  above  a  tem¬ 
plate.  Since  the  wiring  template  is 
made  simultaneously  with  the  drilling 
template,  agreement  is  obtained  in  stud 
locations  and  sizes,  openings,  etc.  Ad¬ 
ditional  data  relative  to  the  location  of 
panel  wires,  miscellaneous  back-of- 
board  devices  and  supports  and  other 
information  are  contained  on  the  tem¬ 
plate.  On  the  working  table  wiring 
supports,  together  with  all  required 
hardware,  are  applied  as  specified  on 
the  face  of  the  template. 

Inclosures  formed  by  supports  on 
either  one  or  both  borders  of  the  panel 
are  used  for  the  long  vertical  runs.  For 
short  runs  jumpers  are  carried  directly 
l)etween  terminals,  grouped  together 
and  banded  at  intervals.  Connections 
between  widely  separated  terminals  are 
first  carried  horizontally  across  the 
panel  and  then  through  the  vertical 
support  into  the  wiring  inclosure.  The 
support  contains  a  large  number  of 
Wes  which  not  only  provide  a  method 


Table  wiring  for 
switchboard  panel 
showing  wiring  tem¬ 
plate,  support  and 
dummy  devices 


Switchboard  consisting  of 
pre-assembled  panels 


Wiring  supports  and  covers 
house  vertical  run  wiring  on 
finished  switchboard.  Hori¬ 
zontal  cross  trough  provides 
for  panel  interconnections. 


panel  are  represented  by  dummy  studs 
or  terminals  or  a  dummy  of  the  device 
is  used  in  its  correct  location,  without 
requiring  the  presence  of  the  device  or 
the  panel. 

Upon  completion  of  all  connections, 
the  support,  together  with  associated 
wires  and  devices,  is  removed  from  the 
table  and  hung  on  a  storage  rack.  In 
the  meantime  the  panel  is  being  fabri¬ 
cated  and  the  front-of-panel  devices 
[Continued  on  page  90] 


of  mounting  numerous  back-of-board 
devices  but  also  provide  for  holding 
the  wires  in  place. 

Since  the  working  surface  is  hori¬ 
zontal,  the  wireman  is  in  a  more  com¬ 
fortable  position  and  has  more  ready 
access  to  the  various  devices  and  ter¬ 
minals.  Studs  and  terminals  of  all 
devices  mounted  on  the  front  of  the 
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T.V.A.  Rural  Lines 

Long- Span,  Common -Neutral,  11,900-Volt,  Four -Wire  System 
Adopted  —  Crossarms  Omitted  —  Single  -  Bushing  Transformers 

By  LLEWELLYN  EVANS  .  .  .  H.  C.  DANIELS  .  .  .  T.  G.  BURKE 

Engineering  Department,  T.V.A. 


ON  THE  inauguration  of  the  Ten¬ 
nessee  Valley  Authority,  in  the 
fall  of  1933,  there  was  an  ur¬ 
gent  demand  to  begin  immediate  con¬ 
struction  of  rural  electric  lines  to  aid 
in  relief  of  the  acute  unemployment 
situation.  Meeting  this  demand  in  the 
short  time  in  which  work  was  started 
left  little  time  for  design  and  study. 
Suppliers’  stocks  of  standard  materials 
for  the  conventional  crossarm  type  of 
construction  for  both  primary  and 
secondary  circuits  were  used  to  avoid 
delay  in  beginning  construction.  At 
the  same  time  longer  range  planning 
was  begun.  Surveys  of  the  territory 
to  be  served  showed  a  low  prospective 
customer  density,  and  in  order  to  make 
it  feasible  to  furnish  electric  service  to 
the  largest  possible  part  of  the  rural 
population  it  immediately  became  evi¬ 
dent  that  the  cost  of  distribution,  in  its 
broad  sense,  would  be  the  deciding 
factor  in  the  extent  and  success  of  the 
program.  This  criterion  presented  the 
following  problems  for  solution: 

1.  Low  investment. 

2.  Rugged  and  durable  construction. 

3.  Low  operating  and  maintenance  costs. 

4.  Suitable  for  long  distances. 

5.  Single-phase  line  expandable  to  three 
phase. 

The  type  of  construction  now  being 
used  by  T.V.A.  on  rural  distribution 
lines  is  the  result  of  continuous  investi¬ 
gation  and  practical  application  in  the 
solution  of  these  problems  to  reach  the 
lowest  total  annual  cost  of  distribution 
consistent  with  a  high  quality  of  serv¬ 
ice.  The  same  engineering  and  design 
practices  used  in  154-kv.  heavy-duty 
lines  were  applied  to  the  perfection  of 
rural  distribution  standards. 

A  rural  distribution  voltage  of 
11,950-volt,  four-wire  primaries  (6,900 
volts  to  ground)  and  a  common  neu¬ 
tral  for  both  primaries  and  secondaries 
was  adopted.  A  lower  voltage  was  not 
suitable  for  the  long  length  of  lines 
required. 

Economical  construction  dictated  the 


use  of  long  spans.  The  nature  of  the 
country  is  such  that  with  high-strength 
conductors  spans  averaging  about  400 
ft.  could  be  obtained  normally  with 
30-  and  35-ft.  poles  and  with  a  mini¬ 
mum  of  guying. 

The  long-span  construction  required 
a  more  than  ordinary  separation  of 
conductors.  The  nature  of  the  load  re¬ 
quired  a  three-phase  trunk  line  out  into 
most  rural  areas  and  between  towns 
and  villages  to  supply  the  occasional 
cotton  gin,  grist  mill  and  other  small 
power  loads.  However,  by  far  the 
larger  mileage  of  lines  required  to 
serve  the  rural  residential  consumers  is 
for  only  single-phase  lateral  branches 
from  the  main  supply  lines.  A  study 
of  these  requirements  led  to  the  selec¬ 
tion  of  a  pole-top  pin  type  of  con¬ 
struction  with  one  phase  wire  on  top 
of  the  pole  and  the  common  neutral 
carried  by  a  secondary  bracket  on  the 
side  of  the  pole  below.  A  minimum 
of  hardware  is  required,  all  of  which 
can  be  attached  on  the  ground,  thus 
reducing  work  in  the  air  to  a  mini¬ 
mum,  and  the  spacing  is  such  that  a 
standard  8-ft.  distribution  crossarm  can 
be  installed  at  the  bottom  of  the  pole- 
top  pin  to  support  two  additional  pri¬ 
mary  wires  when  desired,  without  dis¬ 
turbing  the  wires  already  in  place. 

Secondary  on  spools 

Each  secondary  wire,  as  well  as  the 
common  neutral,  is  supported  by  a 
special  spool  bolt  with  a  standard  sec¬ 
ondary  spool  insulator,  which  is  held 
in  the  horizontal  position,  thus  making 
an  ideal  conductor  support  for  long- 
span  construction.  A  single-phase  pri¬ 
mary  line  can  be  changed  to  a  three- 
phase  line  and  secondary  wires  added 
without  disturbing  the  original  circuk. 
Bare  wire  is  used  throughout  and  a 
minimum  vertical  spacing  of  18  in.  be¬ 
tween  secondary  wires  is  maintained. 
The  addition  of  one  secondary  wire  to 
a  standard  single-  or  three-phase  pri¬ 


mary  line  provides  a  two-wire  secon¬ 
dary  circuit.  Secondary  dead-end 
clevises  which  attach  to  either  end  of 
the  spool  bolts  provide  great  flexibility 
and  require  a  minimum  number  of  in¬ 
expensive  parts  for  making  service 
attachments  and  for  turning  angles. 

Extensive  investigation  and  study 
resulted  in  the  development  of  a  single 
bushing  type  distribution  transformer 
with  the  primary  and  secondary  neu¬ 
trals  grounded  to  the  tank  and  con¬ 
nected  through  a  secondary  bushing  to 
the  neutral  conductor  and  ground.  The 
transformer  fuse  is  mounted  on  top  of 
the  single  primary  bushing  and  a  volt¬ 
age  limiting  gap  installed  between  the 
incoming  primary  wire  and  the 
grounded  transformer  tank  so  that  an 
arc  across  the  gap  will  not  blow  the 
transformer  fuse.  The  transformer 
mounting  is  so  arranged  that  the  trans¬ 
former  may  be  hung  at  any  desired 
position  around  the  circumference  of 
the  pole  with  one  bolt  and  one  lag 
screw.  Close  co-operation  with  manu¬ 
facturers  made  the  mass  production  of 
this  transformer  possible. 

No  insulators  are  used  in  guy  wires 
and  each  guy  wire  is  bonded  to  the 
common  neutral  at  the  pole  to  improve 
the  neutral  ground  connection. 

In  order  to  minimize  the  time  of 
outages  due  to  arc-over  of  insulators 
or  of  the  transformer  protective  gaps 
all  rural  trunk  feeder  lines  are 
equipped  with  high-speed  automatic 
reclosing  oil  circuit  breakers.  These 
oil  circuit  breakers  are  normally  set 
to  reclose  instantaneously  on  the  first 
trip-out  and  at  intervals  of  14  and  45 
seconds  on  the  second  and  third  trip- 
outs,  respectively.  In  addition,  the 
branch  lines  off  the  trunk  lines  are 
equipped  with  expulsion  type  fused 
switches  to  clear  them  in  case  of  per¬ 
manent  trouble  without  interrupting 
service  on  the  trunk  lines  and  also  for 
use  as  sectionalizing  points  to  facili¬ 
tate  the  location  of  line  faults.  Branch 
[Continued  on  pope  90] 
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Typical  Pole-Top  Construction 
on  T.V.A.  Rural  Lines  * 


(a)  Single-phase  primary  dead-end  and  con¬ 
tinuous  three-wire  secondary  with  three-wire 
service  connection.  Neutral  is  bonded  to  guy 
wire.  Insulated  clevises  on  back  end  of  sec¬ 
ondary  spool  bolts  provide  attachments  for 
service  wires,  (b)  Transformer  installation 
showing  transformer  fuse  in  open  position 
mounted  on  top  of  primary  bushing  with  pro¬ 
tective  gap  between  line  and  tank.  Primary 
and  secondary  neutrals  are  grounded  to  tank 
and  solidly  connected  to  common  neutral 
conductor  and  ground,  (c)  Same  installation 
as  in  (b),  but  showing  details  of  secondary 
transformer  connections,  (d)  Expulsion  type 
fuse  switch  on  primary  branch  circuit  auto¬ 
matically  opens  circuit  on  faults  for  section- 
alizing.  (e)  Single-phase  primary  circuit 
showing  continuous  common  neutral  and 
two-wire  secondary  dead-end  with  two-wire 
service  drop,  (f)  Single-phase  primary  cir¬ 
cuit,  6,900  volts  to  ground,  with  phase  wire 
on  pole-top  pin  and  grounded  neutral  on 
spool  below.  Two  primary  wires  can  be 
added  by  using  a  crossarm  in  the  top  gain. 
Note  minimum  amount  of  tree  trimming  to 
keep  line  clear. 


ELECTRICAL  WORLD  >  AUGUST  15,  1936 


(2495)  45 


J 


J 


A 


New  York  Merchandising  Plan 

Complete  Co-operation  in  Sales  Promotion  —  No 
Utility  Direct  Selling  —  Approved  Appliances 
Only  Used  —  Full  Organization  to  Follow  Through 

By  E.  F.  JEFFE 

Assistant  Vice-President  New  York  Edison  Company 


N  THE  latter  part  of  May,  1935, 
with  the  aid  of  the  Electrical  Asso¬ 
ciation  of  New  York,  a  meeting  of 
manufacturers,  distributors,  jobbers 
and  a  limited  group  of  electrical  ap¬ 
pliance  dealers  was  called  to  discuss 
an  alternate  for  direct  merchandising 
of  appliances  by  the  New  York  Edison 
Company,  in  that  such  merchandising 
was  discontinued  as  of  June  30,  1933. 
A  Co-operative  Plan  of  Electrical  Mer¬ 
chandising,  which  to  date  has  proved 
successful,  was  presented  at  this  meet¬ 
ing. 

The  presentation  of  such  a  merchan¬ 
dising  plan  necessitated,  as  an  initial 
step,  the  determination  of  the  field 
open  for  development.  At  that  time 
available  data  indicated  that  of  the 
8,015,000  bills  rendered  annually  for 
residential  usage  5,897,000,  or  74  per 
cent,  were  for  less  than  44  kw.-hr.,  indi¬ 
cating  the  large  field  that  was  open 
to  the  aggressive  sale  of  home  elec¬ 
trical  devices.  There  was  a  definite 
place  to  go  and  a  definite  field  for 
action. 

It  was  felt  that  through  the  close  co¬ 
ordination  and  co-operation  of  the 
utility,  the  manufacturer,  the  distrib¬ 
utor  and  the  retail  electrical  appliance 
merchant  home  electrical  appliances 
could  be  successfully  presented  as  an 
integral  part  of  the  life  of  the  average 
family.  Use  of  these  appliances  must 
be  advocated  as  something  that  touches 
personal  convenience  and  happiness 
intimately  and  forcefully,  and  if  this 
could  be  done  through  proper  canvass 
of  the  available  field,  it  seemed  clear 
that  the  consistent  and  rapid  growth 
of  electrical  radio  installations  could 
be  duplicated  by  many  other  home 
electrical  devices. 

The  Co  -  operative  Merchandising 
Plan  of  the  New  York  Edison  Com¬ 
pany,  as  effective  May  28,  1935,  is 
based  on  a  partnership  between  the 


utility,  the  manufacturer,  the  distribu¬ 
tor  and  the  retail  appliance  dealer,  for 
the  benefit  of  these  business  partners 
and  their  customers — ^the  consumers. 
This  co-operative  plan  places  upon 
each  of  these  business  partners  duties 
and  specific  obligations  as  to  each 
other  and  equally  as  to  the  consumers. 
It  was  a  recognized  fact  that  the  weak 
link  in  the  consumer-utility-manufac- 
turer-distributor-retail  dealer  set-up 
was  the  retail  dealers,  and  that  if  there 
was  to  be  a  satisfactory  distribution  of 
home  electrical  devices  steps  would 
have  to  be  undertaken  for  the  develop¬ 
ment  of  the  retail  appliance  dealer. 

No  direct  selling 

Phases  of  the  plan  were  new  and 
completely  different.  It  provided  that 
the  New  York  Edison  Company  appli¬ 
ance  showrooms  would  be  equipped 
with  the  latest  and  most  modern  home 
electrical  devices  and  be  manned  by 
qualified  personnel,  trained  not  only 
in  the  methods  of  selling  home  elec¬ 
trical  devices  but  also  in  the  proper 
application  and  use  of  same;  that  the 
New  York  Edison  Company,  which  had 
discontinued  the  sale  of  home  electrical 
devices  from  the  standpoint  of  making 
profit  on  such  transactions,  would  ar¬ 
range  that  the  available  profit  be  re¬ 
served  for  the  retail  electrical  appli¬ 
ance  dealers  established  throughout 
the  company’s  territory;  that  these 
electrical  appliance  dealers  would,  in 
turn,  be  qualified  and  trained  so  that 
in  all  details  they  could  offer  con¬ 
sumers  the  same  services  which  could 
be  obtained  directly  from  the  utility 
company;  that  the  New  York  Edison 
Comoany  would  take  orders  for  such 
appliances  and  electrical  equipment  as 
are  displayed  and  demonstrated  in  its 
various  showrooms,  and  that  such  or¬ 
ders  would  be  transmitted  to  the  man¬ 
ufacturer  or  distributor,  who,  in  turn, 


would  place  them  with  the  approved 
appliance  merchant  located  nearest  to 
the  residence  of  the  purchasing  con¬ 
sumer. 

Promptness  of  delivery  is  considered 
an  essential  feature  of  the  set-up.  To 
insure  this  promptness,  the  following 
procedure  was  set  up  in  the  company’s 
showrooms  for  the  execution  of  appli¬ 
ance  orders: 

1.  The  demonstrator  making  the  sale  pre¬ 
pares  five  copies  of  the  order  form  which  the 
purchaser  signs.  One  copy  is  given  to  the 
purchaser  and  one  copy  remains  in  the  order 
book. 

2.  The  three  other  copies  of  the  order  are 
immediately  given  to  the  demonstrator  in 
charge,  who  at  once  telephones  the  manufac¬ 
turer  of  the  appliance  or  his  agent,  placing 
the  order. 

3.  The  manufacturer  in  turn  immediately 
telephones  the  approved  dealer,  who  is  re¬ 
quired  to  make  prompt  delivery.  If  question 
of  credit  is  involved,  the  dealer  immediately 
contacts  the  customer  and  secures  the  credit 
information  necessary  for  delivery. 

4.  After  making  delivery,  the  dealer  sends 
a  copy  of  the  delivery  receipt  to  the  domestic 
appliance  promotion  bureau  of  the  company. 

The  routine  provides  for  written  con¬ 
firmation  of  the  orders  so  telephoned 
and  for  a  follow-up  system  to  check 
deliveries.  Of  the  three  copies  given  to 
the  demonstrator  in  charge  at  the  time 
of  the  sale,  two  copies  are  mailed  to 
the  manufacturer  and  one  copy  is  for¬ 
warded  to  the  manager  of  the  com¬ 
pany’s  domestic  appliance  promotion 
bureau  for  record  and  follow-up  pur¬ 
poses. 

It  is  the  function  of  the  domestic 
appliance  promotion  bureau  to  follow 
each  order  to  establish  definitely  that 
delivery  has  been  made,  or,  in  the  fail¬ 
ure  of  delivery,  to  determine  the  cause 
of  the  failure.  In  any  event,  contact 
is  made  at  a  later  date  by  a  company 
sales  representative  to  determine  the 
customer’s  satisfaction  with  the  use  of 
the  appliance. 

Constant  supervision  of  the  plan  has 
been  mentioned  by  the  company.  DiS’ 
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tributors  have  not  been  permitted  to 
give  orders  at  random  to  whichever 
dealer  they  desired.  They  have  not 
been  permitted  to  take  the  line  of  least 
resistance  and  give  orders  only  to  those 
of  established  credit  and  those  carrying 
large  inventories  of  merchandise.  The 
plan  has  not  permitted  the  wielding 
of  such  sales  “clubs.”  The  home  elec¬ 
trical  appliance  dealer  having  his 
place  of  business  in  a  sparsely  settled 
section  or  in  a  section  where  the  lower 
income  bracket  consumers  reside  may 
be  doing  a  better  job  than  the  large 
dealer  located  in  a  more  prosperous, 
more  thickly  populated  district.  Every 
order  taken  in  the  company’s  show¬ 
rooms  is  checked  for  final  disposition. 
If  a  distributor  does  not  award  the 
order  to  the  approved  dealer  nearest  to 
the  residence  of  the  consumer  an  inves¬ 
tigation  is  immediately  undertaken.  If 
it  develops  that  the  distributor  has  no 
representative  dealer  in  that  territory, 
then  the  company  takes  the  position 
that  this  distributor  and  manufacturer 
have  fallen  down  on  their  part  of  the 
plan,  for  it  is  up  to  them  to  develop  a 
representative  number  of  active  and 
progressive  retail  electrical  appliance 
merchants  throughout  the  territory 
served  by  this  company. 

Complete  organization  made 

The  company  has  set  up  an  organi¬ 
zation  to  help  in  plan — an  organization, 
we  believe,  in  which  the  eagerness  of 
youth  is  balanced  by  the  experience  of 
management. 

The  territories  served  by  this  com¬ 
pany  are  placed  under  the  supervision 
of  three  commercial  managers,  each 
commercial  manager  having  under  his 
jurisdiction  and  supervision  a  definite 
territory  served  by  business  offices  and 
field  business  representatives.  It  is  the 
function  of  the  commercial  managers, 
the  business  office  managers  and  the 
field  business  representatives  to  contact 
the  approved  electrical  appliance  mer¬ 
chants  in  their  territories,  to  aid  them 
in  the  sale  of  appliances  and  to  render 
the  various  services  that  the  company 
has  made  available  for  the  promotion 
of  the  electrical  appliance  business. 
The  business  office  manager  is  respon¬ 
sible  to  the  commercial  manager  for 
the  development  of  the  electrical  appli¬ 
ance  merchants  located  in  his  territory 
®nd  for  the  promotion  of  such  appli¬ 
ance  business.  It  is  stipulated  that 
oalls  be  made  upon  such  appliance 
®erchants  at  least  once  a  month  by 
^  commercial  manager,  and  more 
often  by  the  business  office  manager 
and  the  field  business  representatives. 


A  component  part  of  the  commercial 
managers’  force  is  the  commercial  tech¬ 
nical  bureau  of  the  sales  department, 
which  is  a  bureau  composed  of  quali¬ 
fied  engineering  specialists  in  various 
lines  of  electrical  applications. 
Through  meetings,  over  the  radio  and 
through  correspondence,  the  services  of 
this  bureau  are  offered  to  our  approved 
electrical  appliance  merchants.  This 
bureau  is  constantly  investigating  new 
developments  in  equipment  and  utiliza¬ 
tion  of  such  equipment  and  the  infor¬ 
mation  obtained  through  such  research 
is  transmitted  to  the  dealer  at  regu¬ 
larly  held  meetings.  The  bureau  is 
divided  into  a  number  of  divisions,  as 
follows: 

The  lighting  division,  at  the  request 
of  the  field  business  representatives,  or 
at  the  request  of  any  approved  dealer, 
will  make  a  study  with  a  view  of  sub¬ 
mitting  a  report  on  the  efficiency  of 
the  lighting  installation  with  recom¬ 
mendations  as  to  the  most  modern  and 
satisfactory  standards.  The  first  field 
of  endeavor  is  in  the  places  of  business 
of  our  approved  electrical  appliance 
merchants.  Lighting  studies  have  been 
made  of  each  of  such  approved  elec¬ 
trical  appliance  merchants’  stores,  with 
attendant  recommendations,  so  that 
such  premises  will  present  to  customers 
the  latest  developments  in  the  lighting 
field. 

The  air-conditioning  and  refrigera¬ 
tion  divisions  will,  upon  request,  make 
studies  with  recommendations  and  pre¬ 
pare  specifications  for  the  installation 
of  air-conditioning  and  refrigeration 
equipment.  Similar  functions  are  per¬ 
formed  by  the  cooking  and  heating 
division  and  the  efficiency  studies 
division. 

The  bureau  also  has  a  statistical  di¬ 
vision,  wherein  are  filed  records  on 
the  latest  developments  and  tests  of 
equipment,  etc.,  which  records  are 
available  to  any  customer,  any  con¬ 
tractor,  any  electrical  appliance  mer¬ 
chant  and  to  the  sales  employees  of  the 
company. 

The  domestic  appliance  promotion 
bureau  in  the  sales  department  of  the 
company  offers  facilities  to  the  dealers 
which  are  necessary  and  helpful.  The 
home  service  division  consists  of  lec¬ 
turers  and  home  demonstrators,  who 
are  prepared  at  all  times  to  co-operate 
with  dealers  in  making  demonstrations 
of  electrical  devices  and  give  such  in¬ 
structions  in  the  use  and  application 
of  devices  as  the  dealers’  and  con¬ 
sumers’  wants  may  require.  These 
company  employees  also  lecture  before 
dealers’  groups  twice  a  month,  keeping 


the  sales  forces  of  the  dealers  properly 
informed  as  to  new  developments  in 
the  electrical  appliance  field.  Dealers 
have  the  privilege  of  calling  upon  this 
group  for  eissistance  in  order  to  com¬ 
plete  sales  of  appliances.  Inspectors 
and  decorators  in  the  showrooms  divi¬ 
sion  of  this  bureau  are  in  the  field 
advising  and  helping  dealers  to  make 
their  places  of  business  attractive  to 
prospective  customers.  ^ 

We  further  make  available  to  the 
dealers  the  facilities  of  the  com¬ 
pany’s  showrooms  and  the  facilities  of 
the  company’s  special  demonstration 
booths,  where  actual  demonstrations  of 
laundering  electrically,  cooking  elec¬ 
trically,  lighting  with  proper  stand¬ 
ards,  etc.,  can  be  given  to  any  prospec¬ 
tive  customer  in  the  proper  surround¬ 
ings  and  atmosphere. 

Large  showroom  attendance 

The  New  York  Edison  Company 
supplies  the  electrical  requirements  of 
approximately  3,400,000  persons  in 
the  Boroughs  of  Manhattan  and  the 
Bronx  and  has  725,000  residential  me¬ 
ters  on  its  lines.  Approximately  70 
per  cent  of  our  domestic  consumers 
visit  our  showrooms  some  time  during 
each  month  for  the  purpose  of  paying 
their  electric  bills,  signing  applications 
or  presenting  some  question  for  infor¬ 
mation  or  adjustment.  We  should  in¬ 
deed  be  poor  merchants  were  we  to 
miss  the  opportunity  of  presenting  ap¬ 
proved,  high  quality,  reasonably  priced 
electric-consuming  devices  when  these 
consumers  visit  our  showrooms.  Sales 
are  made  not  only  by  the  regular  corps 
of  demonstrators  but  by  the  applica¬ 
tion  clerks  and  adjusters  as  well.  Every 
company  employee  is  taught  to  take  a 
vital  interest  in  the  sale  of  the  com¬ 
pany’s  products — ^kilowatt-hours.  This 
arrangement  has  provided  a  definitely 
valuable  and  broad  opportunity  of  in¬ 
teresting  these  consumers  in  the  pur¬ 
chase  of  lamps  and  appliances.  The 
orders  for  even  the  smallest  of  elec¬ 
trical  devices  and  incandescent  lamps 
are  productive  for  experience  has 
proved  that  they  have  provided  open¬ 
ings  through  which  dealers  have  been 
able  to  sell  other  and  larger  appliances 
and  to  do  constructive  appliance  serv¬ 
ice  work. 

All  practicable  means  are  used  by 
the  company  in  developing,  through 
co-operative  effort,  the  sale  of  elec¬ 
trical  devices.  Approximately  300 
business-getting  agents  and  100  home 
service  demonstrators,  who  are  espe¬ 
cially  trained  in  the  business  of  selling 
electric  service  and  electric-consuming 
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devices  for  the  benefit  and  happiness 
of  their  users  are  in  daily  contact  with 
our  domestic  consumers.  Surveys  of 
fields  of  electrical  appliance  applica¬ 
tions  are  constantly  undertaken  and 
progressively  completed.  Results  of 
these  surveys  are  turned  over  to  the 
manufacturers,  to  their  distributors 
and  to  the  dealers.  Of  a  total  of  245,- 
(KK)  emergency  service  calls  made 
within  a  period  of  twelve  months  more 
than  10  per  cent  were  occasioned  by 
defective  home  electrical  appliances. 
A  series  of  letters  has  been  devised 
which  are  sent  to  consumers,  outlining 
the  causes  of  interruption  of  service. 
Simultaneously,  the  co-operative  retail 
appliance  dealer  is  notified  so  that  the 
consumer  having  defective  equipment 
— live  prospective  electrical  appliance 
purchasers — can  be  contacted.  This 
opens  a  tremendous  market  for  the  re¬ 
placement  of  sub-standard  or  worn-out 
appliances  with  new,  standard  appli¬ 
ances  which  will  operate  satisfactorily 
and  use  kilowatt-hours  at  the  low  steps 
of  the  rate. 

The  company  initiates  special  cam¬ 
paigns  by  the  various  manufacturer 
members  of  the  plan,  linking  its  adver¬ 
tising  to  that  of  the  manufacturer  and 
dealer  members  of  the  plan  and  devel¬ 
oping  special  effort  throughout  the 
sales  organization  for  the  sale  of  the 
device  which  is  being  campaigned. 

Advertising  staffs  of  the  company 
have  been  placed  at  the  disposal  of  the 
other  members  of  the  plan,  to  aid  in 
the  preparation  of  proper  advertising. 
The  result  of  this  aid  is  demonstrated 
by  the  progressive  advertising  plans 
undertaken  by  some  of  the  approved 
retail  appliance  merchants. 

A  series  of  lectures 

The  company  conducts  a  series  of 
lectures  in  the  public  and  private 
schools,  in  the  churches  and  in  other 
assemblages,  where  consumers  are  ac¬ 
quainted  with  the  advances  and  newest 
developments  in  the  domestic  electrical 
appliance  field  and  in  the  proper  use 
of  home  electrical  appliances  for  their 
convenience  and  happiness.  They  are 
shown  how  to  do  things  electrically. 
These  demonstrations  are  given 
annually  to  about  250,000  individuals, 
and  the  company’s  staff  of  home  serv¬ 
ice  specialists  make  approximately 
2.500  demonstrations  annually  on 
major  electrical  appliances  in  the  con¬ 
sumers’  homes.  Twice  monthly  a  meet¬ 
ing  of  approved  co-operative  retail  ap¬ 
pliance  dealers  is  held  in  one  of  the 
company’s  places  of  assembly  for 


active  demonstrations  and  discussions 
by  experts  on  the  origin,  development, 
operation,  cost,  etc.,  of  home  electrical 
devices.  To  these  meetings  are  invited 
the  appliance  sales  employees  of  the 
company,  of  the  dealers  and  of  the  de¬ 
partment  stores.  Manufacturers  have 
been  co-operative  in  freely  furnishing 
equipment  and  experts  to  assist  in 
demonstrations  at  these  meetings. 

Before  manufacturers  are  permitted 
to  display  equipment  on  the  company’s 
showroom  floors  it  is  required  that  a 
report  of  an  approved  laboratory  test 
of  such  equipment  be  submitted  to  the 
company  for  study  and  decision. 
Thereafter,  the  company’s  commercial 
technical  group  determines  the  cost  of 
operation  of  the  equipment  so  that 
every  customer  will  be  assured  of 
equipment  which  operates  within  a 
reasonable  cost,  and  a  report  is  sub¬ 
mitted  as  to  whether  or  not  the  equip¬ 
ment  can  be  considered  as  coming 
within  a  standard  class  of  qualification. 

The  manager  of  the  domestic  appli¬ 
ance  promotion  bureau  makes  an  in¬ 
vestigation  and  report  as  to  the  ability 
of  the  manufacturer  to  establish  suffi¬ 
cient  and  proper  distributing  mediums 
and  dealer  mediums;  as  to  the  ability 
of  the  manufacturer  to  render  proper 
service  and  repairs;  to  make  proper 
and  prompt  delivery,  and  as  to  a  suf¬ 
ficiently  strong  financial  position  to 
back  up  such  guarantees  as  may  ac¬ 
company  the  article  and  for  the 
financing  of  projjer  distribution.  The 
complete  sales  program  of  the  manu¬ 
factures  is  studied  with  a  view  to  deter¬ 
mining  the  manufacturer’s  proposed 
co-operation  with  his  distributor,  with 
the  retail  appliance  dealers  and  with 
the  company,  in  advertising  and  in 
every  phase  of  the  co-operative  mer¬ 
chandising  plan. 

After  passing  such  tests  of  approval, 
the  customer  is  guaranteed  against  the 
purchase  of  sub-standard  equipment 
through  the  company’s  showrooms  or 
from  co-operating  retail  dealers. 

Should  space  limitations  prevent 
the  display  of  such  approved  appli¬ 
ances  on  the  various  company  show¬ 
room  floors,  a  rotating  schedule  is  ar¬ 
ranged  whereby  each  manufacturer 
will  be  given  a  fair  deal  in  the  display 
of  his  equipment. 

Many  of  the  persons  making  inquiry 
regarding  electrical  appliances  on  dis¬ 
play  in  the  company’s  showrooms  do 
not  purchase  at  the  time  of  demonstra¬ 
tion.  In  these  cases  the  demonstrator 
obtains  the  name  and  address  of  the 
prospective  buyer.  Such  information 


is  recorded  on  a  card,  which  also  in¬ 
dicates  other  pertinent  data,  such  as 
equipment  demonstrated  to  the  pro¬ 
spective  buyer,  etc.  These  leads  are 
given  to  the  business  office  manager 
and  thereafter  distributed  to  the  field 
business  representatives,  whose  duty  it 
is  to  contact  the  prospective  buyer  and 
consummate  the  sale,  not  only  of  the 
electrical  appliance  demonstrated  hut 
of  other  useful  labor-saving  home 
electrical  devices.  Upon  the  consum¬ 
mation  of  the  sale  the  order  is  routed 
through  the  company  in  identical 
manner  to  such  orders  consummated  in 
the  company’s  showrooms.  A  careful 
check  and  follow-up  of  all  leads  and 
the  results  obtained  by  the  field  busi¬ 
ness  representatives  are  made  under 
the  direct  supervision  of  the  business 
office  manager. 

Field  service  offered 

Similarly,  all  co-operating  retail 
electrical  appliance  dealers  are  advised 
that  if  they  fail  to  consummate  the 
sale  of  a  demonstrated  electrical  ap¬ 
pliance  in  their  places  of  business,  if 
the  name,  address,  etc.,  of  the  prospec¬ 
tive  buyer  is  submitted  to  the  company 
contact  will  be  made  by  a  field  business 
representative  in  an  endeavor  to  con¬ 
summate  the  sale  for  the  dealer  submit¬ 
ting  the  lead. 

In  this  manner  a  tremendous  amount 
of  electrical  appliance  business  is  con¬ 
summated  through  follow-up  calls, 
even  though  the  sale  was  not  completed 
on  the  company’s  showroom  floors  or 
on  the  premises  of  the  co-operating 
dealer. 

Whenever  an  electric  range  is  sold 
a  trained  and  experienced  company 
employee  demonstrates  the  proper  use 
of  this  equipment  to  the  consumer,  in 
the  consumer’s  home,  to  make  certain 
that  it  is  properly  used  and  gives  satis¬ 
factory  and  efficient  service.  No  time 
or  expense  is  spared  in  proper  instruc¬ 
tion  in  the  use  of  elertrical  appliances, 
by  experts  furnished  by  the  company 
without  cost  or  obligation  to  the  con¬ 
sumer,  to  the  manufacturer  or  his  dis¬ 
tributor,  or  to  the  retail  appliance 
dealer. 

The  entire  profit  from  the  sale  of 
electrical  appliances  reverts  to  the  ap¬ 
proved  electrical  appliance  merchant 
— ^the  company  asks  for  none  of  it.  nor 
accepts  any  of  it. 

The  results  of  the  plan  have  defi¬ 
nitely  proved  its  merits — merits  which 
may  be  further  increased  by  modifica¬ 
tions  or  changes  which  will  be  devel¬ 
oped  through  experience  in  the  future. 
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New  Fly-Away  Rural  Lines 


Adaptation  of  Transmission  Engineering  to  Rural  Line  Con¬ 
struction  Results  in  Innovations  that  Simplify  Construction 


ByH.  R.  WILBUR 

General  Superintendent  Metropolitan  Edison  Company,  Easton,  Pa. 


IN  OUR  area  two  of  the  things  that 
have  been  responsible  for  compar¬ 
atively  high-cost  lines  are  bad  dig¬ 
ging  conditions  and  bad  tree  condi¬ 
tions.  The  only  answer  to  the  bad 
digging  situation  is  the  reduction  of 
the  number  of  poles  required  per  mile 
to  a  minimum,  thus  minimizing  the 
number  of  holes  necessary  to  dig.  The 
answer  to  the  tree-trimming  question 
is  the  location  of  the  lines  sufficiently 
far  from  the  trees  to  avoid  interference 
and  thus  eliminate  the  necessity  of  ex¬ 
pensive  tree  clearance  in  trimming. 
Thus  there  is  a  very  high  degree  of 
similarity  in  this  new  type  of  distribu¬ 
tion  construction  and  that  which  has 
previously  been  followed  in  cross¬ 
country  transmission  lines. 

Field  inspection  and  survey 

^e  have  found  it  desirable  as  the 
first  step  preliminary  to  the  actual  con¬ 
struction  of  one  of  these  lines  to  have 
a  general  field  inspection  made  by  the 
man  who  will  be  responsible  for  the 
layout  and  engineering  of  the  line,  to 
determine  the  approx¬ 
imate  general  loca¬ 
tion  in  which  the  line 
should  be  built,  keep¬ 
ing  in  mind  three 
things:  First,  poles 
should  be  spaced  as 
far  apart  as  pos¬ 
sible;  second,  the  line 
should  be  located  far 
enough  back  from  the 
highway  to  avoid  as 
many  of  the  tree  con¬ 
ditions  as  possible 
and.  third,  the  line  so 
located  must  still  be 
l^ppt  within  reason¬ 
able  proximity  to  the 
buildings  that  are  to 
be  ser\cd. 

The  above  -  men¬ 
tioned  preliminary  in- 


The  basis  of  this  type  of  line 
construction  is  the  use  of  mini¬ 
mum  quantities  of  low  cost 
material  without  sacrificing  a 
reasonable  factor  of  safety,  to¬ 
gether  with  the  selection  and 
use  of  such  types  of  material 
as  will  permit  the  construc¬ 
tion  of  the  lines  with  mini¬ 
mum  labor  requirements  and 
with  a  maximum  use  of  low- 
cost,  comparatively  inexperi¬ 
enced  labor. 


spection  having  been  made,  the  men 
charged  with  securing  the  necessary 
right-of-way,  together  with  the  survey 
crew  which  will  survey  and  stake  out 
the  line,  are  advised  as  to  the  locations 


decided  on  for  the  work,  after  which 
they  proceed  to  survey,  stake  out  and 
secure  the  necessary  rights-of-way  in¬ 
volved.  As  surveying  progresses  the 
line  in  general  is  not  profiled,  as  the 
proper  height  of  poles  can  be  deter¬ 
mined  from  the  tables  giving  sags  in 
feet  of  various  length  spans.  How'- 
ever,  there  is  occasionally  an  interven¬ 
ing  knoll  or  other  obstruction  under 
the  line  between  poles  which  may  re¬ 
quire  the  determination  of  its  height 
with  reference  to  the  ground  line  at  the 
base  of  the  adjacent  pole  in  order  to 
insure  the  specification  of  the  proper 
height  pole  in  these  locations. 

Pole  setting  starts 

At  this  point  we  have  found  it  de¬ 
sirable  to  have  this  layout  carefully 
checked  by  some  one  of  good  j  udgment 
who  is  thoroughly  sold  on  the  long 
span  method  of  construction  in  order 
to  see  that  the  absolute  minimum  num¬ 
ber  of  poles  possible  has  been  used 
and  that  the  line  has  been  so  planned 
as  to  permit  of  minimum  guying.  Once 
it  has  been  decided 
that  this  layout  is  cor¬ 
rect,  primary  lines, 
secondary  lines  and 
transformer  locations 
are  spotted  on  the 
working  print. 

Simultaneous  with 
delivery  of  the  poles, 
the  posthole  digger 
and  its  crew  of  two 
men  is  started  dig¬ 
ging  the  holes.  They 
dig  all  holes  that  can 
be  dug  readily  by 
machine.  Those  holes 
that  require  drilling 
and  blasting  or  holes 
in  swampy  or  marshy 
areas  where  the  dig¬ 
ger  cannot  operate 
are  skipped  and 


1000-ft.  span  to  the  top  of  the  hill 
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Left — Typical  deadend.  Center — Guyed  primary  deadend  and  secondary  service. 
Right — Standard  primary  line 


Guyed  primary  deadend  and  secondary 
service 


of  this  gang  is  also  the  foreman  of  all 
the  previously  mentioned  gangs  and 
the  wire-stringing  crew  next  described. 

As  soon  as  the  pole-setting  crew  is 
far  enough  ahead  to  keep  out  of  the 
way,  the  wire-stringing  crew,  which 
consists  of  a  truck  and  crew  of  three 
apprentice  linemen,  and  who  are  able 
to  do  the  necessary  climbing  in  order 
to  place  the  wire  in  position  and  four 
laborers,  follows  along  and  strings  the 
wire  in  place,  pulling  it  sufficiently 
tight  to  get  it  a  reasonable  distance 
above  the  ground.  At  one  end  the  line 
is  permanently  dead-ended,  these  dead¬ 
ends  being  made  up  from  the  ground 
in  the  form  of  a  loop.  The  wire  raised 
to  the  pole,  the  insulator  is  inserted  in 
the  loop,  completing  the  dead-end  op¬ 
eration.  At  the  same  time  the  pri¬ 
maries  are  being  strung  this  crew  also 
strings  the  necessary  secondaries  and 
hangs  the  transformer  on  the  place 
provided  for  it  and  does  all  necessary 
wiring  and  connections  of  the  trans¬ 
formers,  including  connections  to 
ground  wires  and  to  secondaries,  ex- 
ipletes  cept  the  actual  connecting  of  the  pri- 
reman  mary  transformer  leads  to  the  primary 
lines,  this  being  possible  since  all  this 
work  is  done  prior  to  energizing  the 


left  to  be  cleaned  up  later  by  a  hand 
crew  equipped  with  an  air  compressor 
and  facilities  for  blasting.  The  clean¬ 
up  crew  consists  of  five  laborers  with¬ 
out  a  truck  and,  besides  following  up 
the  hole  digger,  also  works  ahead  of 
the  digger,  removing  stone  rows,  etc., 
if  necessary  to  permit  the  digger  to 
work.  At  the  same  time  a  crew  of 
two  men  and  a  pick-up  truck  assembles 
on  the  pole  all  equipment,  wire  sup¬ 
ports  both  primary  and  secondary, 
guying  attachments,  lightning  arrester 
ground  wire,  and  covering  molding, 
etc.,  prior  to  the  actual  setting  of  the 
poles  in  the  ground.  This  truck  is  also 
used  to  make  the  necessary  shifts  of 
the  hole  clear-up  crew  from  place  to 


Pole  on  turn,  transformer,  guv, 
secondaries 


this  work  having  been  completed, 
the  next  and  last  step  prior  to  energiz¬ 
ing  the  line  is  performed  by  one  of  the 
standard  line  crews,  consisting  of  fore¬ 
man,  driver,  five  linemen  and  one 
groundman,  that  pulls  up  and  properly 
sags  the  line,  does  whatever  tree  trim¬ 
ming  and  clearing  is  necessary  and 
connects  the  primaries  of  the  trans¬ 
former  to  the  line.  One  such  regular 
line  crew  can  do  the  sagging  and  trim¬ 
ming  to  keep  up  with  two  of  the  above- 
described  general  crews. 


Typical  three-wire  service 


Primary  tap 
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Rural  Line  Costs 


Little  Possibility  of  Greater  Reduction  in  Cost 
Unless  the  Density  Increases  —  Rural  Use  Increases 
Slightly  —  Need  Aggressive  Sales  Promotion  Program 


Today  practically  all  overhead 
lines  extended  into  rural  areas 
are  constructed  with  small  low- 
strength  poles  and  high-strength  con¬ 
ductors,  the  result  being  long  spans 
and  a  small  number  of  poles  used  per 
mile  of  line.  The  cost  per  mile  of 
the  bare  rural  primary  pole  and  wire 
line  varies  from  about  $600  to  $1,000 
per  mile,  depending  almost  entirely 
upon  the  physical  layout  and  the  ob¬ 
structions  encountered  in  the  territory 
traversed.  Further,  if  a  modern  design 
of  rural  line  is  used  the  type  of  pole  or 
the  type  of  high-strength  conductor 
used  will  not  greatly  affect  this  cost  in 
any  one  territory.  In  fact,  the  effort 
further  to  reduce  the  cost  of  the  phys¬ 
ical  equipment  used  in  constructing 
the  rural  pole  and  wire  line  of  today 
is  really  a  consideration  of  items  in¬ 
volving  at  the  most  only  a  few  dollars 
per  mile. 

Other  items  of  the  physical  plant 
necessary  in  providing  rural  electric 
service  which  greatly  affect  the  invest¬ 
ment  per  customer  are  transformers, 
services  and  meters.  While  the  cost  of 
pole  and  wire  lines  have  been  reduced 
radically  during  the  past  ten  years, 
the  cost  of  transformers,  services  and 
meters  has  changed  very  little.  At  the 
present  time  it  does  not  appear  that 
further  appreciable  reductions  in  the 
cost  of  the  physical  items  can  be  made. 

A  large  portion  of  the  higher  density 
rural  areas  in  Michigan  has  already 
been  provided  with  electric  service  in 
the  constructing  of  some  9,000  miles  of 
lines  by  the  Detroit  Edison  and  Con¬ 
sumers  Power  Companies  alone.  What 
does  this  mean  in  the  expense  of 
building  rural  extensions  to  the  areas 
of  lower  customer  density?  With  each 
customer  served  from  an  individual 

.  ’Extract  of  paper  presented  before  Mlch- 
'San  Electric  Light  Association,  1936. 


By  G.  A.  CLARK* 

Consumers  Power  Company 


transformer,  then  the  line  investment 
per  customer  is  practically  constant 
for  any  density  and  any  primary  volt¬ 
age  considered.  At  the  $600  figure  for 
line  cost  and  at  a  density  of  7.66  per 
mile  the  line  cost  per  customer  is,  in 
round  figures,  $80.  When  this  density 
drops  to  4.97  the  line  cost  per  cus¬ 
tomer  increases  to  about  $120,  or  an 
increase  of  50  per  cent.  This  is  an 
increase  in  cost  which  it  is  impossible 
to  offset  by  lowering  construction  costs. 

In  the  actual  erecting  of  rural  lines 
the  possibility  for  reduction  of  cost 
lies  entirely  in  the  organization  of  the 
construction  crews  and  the  utilization 
of  mechanical  equipment  or  low  cost 
labor  wherever  possible.  This  is  espe¬ 
cially  true  where  large  scale  rural  line 
construction  is  involved.  Consumers 
Power  Company  is  employing  crews 
made  up  entirely  of  groundman  labor 
and  usually  working  in  conjunction 
with  small  digging  machines.  The 
ground  crew  consists  of  labor  in  the 
lower  wage  scale,  directed  by  a  com¬ 
petent  foreman.  This  crew  prepares 


This  is  a  common-sense  discus¬ 
sion  of  the  cost  of  rural  lines. 
It  shows  the  fallacy  of  using 
averages.  It  points  out  the  in¬ 
fluence  of  climatic  and  geo¬ 
graphic  conditions  as  major. 
It  makes  suggestions  for  cost 
reduction.  Above  all,  how¬ 
ever,  it  shows  that  the  best  way 
to  reduce  rural  costs  is  to  sell 
energy  use  to  farmers.  With 
fixed  costs  the  dominant  fac¬ 
tor,  the  intensive  use  of  energy 
reduces  the  unit  price  of  serv¬ 
ice  rapidly. 


all  poles  for  erection  by  attaching 
crossarms,  pins  and  insulators,  ground 
molding,  cutouts,  arresters,  setting 
anchors  and  the  like.  The  digging  ma¬ 
chine,  which  is  usually  mounted  on  a 
light  truck,  then  digs  the  hole  and 
erects  the  poles.  The  ground  crew  then 
follows  up  the  digging  machine, 
straightening  poles  and  backfilling. 
The  line  is  then  ready  for  the  line 
crew,  which  is  made  up  of  higher 
priced  workmen  who  complete  the  job, 
installing  the  conductors,  transformers, 
services  and  meters.  While  the  time 
and  cost  of  erecting  rural  lines  has 
been  reduced  steadily  until  the  present 
time,  it  appears  that  costs  may  rise 
again  as  wage  levels  and  commodity 
prices  rise. 

In  addition  to  the  item  of  fixed 
charges  on  the  initial  rural  line  cost, 
there  is  another  major  item  which 
affects  the  economics  of  extending  elec¬ 
tric  service  to  rural  areas,  namely,  the 
operation  and  maintenance  costs  of  the 
lines  and  equipment  after  installation. 
Probably  the  most  serious  operating 
hazards  are  electrical  storms  and  trees. 
Line  outages,  blown  fuses  on  trans¬ 
formers  and  transformer  failures  as  a 
result  of  lightning  for  many  years  have 
been  the  largest  single  item  in  the  cost 
of  operating  rural  lines.  Since  the 
advent  of  “interconnection,”  which  is 
the  most  effective  method  of  applying 
lightning  arresters  to  transformers, 
electrical  failures  of  transformers  due 
to  lightning  have  been  substantially 
reduced  both  in  number  and  severity. 
The  raising  of  insulation  levels  on 
rural  lines  by  the  use  of  wood  braces 
in  place  of  metal  should  contribute 
also  to  the  reduction  of  line  outages 
due  to  flashovers  during  lightning 
storms  and  permit  some  reduction  in 
insulator  costs. 

Another  factor  which  will  result  in 
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Average  Rural  Line  Data  in  Michigan 


Per  Cent 


Line 

Line 

I.ine 

Satura- 

No.  1 

No.  2 

No.  3 

Total 

tion 

LeiiKth  of  line — -miles . 

IS 

21 

22.4 

58.4 

Number  of  customers . 

68 

165 

167 

400 

.\verage  number  of  customers/ 

mile . 

4.5 

7.87 

7.45 

6.85 

.\verage  annual  Icw.-hr.  customer 

1,070 

624 

852 

795 

Maximum  line  demand,  kva  .... 

36.3 

55.2 

80.6 

.\verage  kva. /mile  at  maximum 

2.42 

2.63 

3.6 

.\verage  deniand  customer,  kva . 

0.534 

0.335 

0.483 

Revenue  mile/year,  dollars . 

168.52 

205.00 

223.00 

202.53 

Revenue  customer /year,  dollars. 

37.40 

26. 10 

29.90 

29.57 

Connected  load,  number  of  lamps, 

watts,  customer . 

950 

690 

580 

687 

Ranges . 

10 

24 

26 

60 

15.0 

Per  Cent 


Line 

Line 

f.ine 

Satura- 

No.  1 

No.  2 

No.  3 

Total 

tiuii 

Irons . 

64 

135 

124 

323 

80.7 

Toasters . 

34 

48 

49 

131 

32  8 

Hot  plates . 

10 

15 

10 

35 

8.7 

Water  heaters .  ... 

2 

1 

4 

7 

1  7 

\’acuum  cleaners . 

39 

48 

55 

142 

35.5 

Radios . 

58 

117 

103 

278 

69.5 

Refrigerators . 

15 

10 

17 

42 

10  5 

ashing  machines . 

42 

126 

88 

256 

64  0 

Water  pumps . 

32 

60 

79 

171 

42.7 

Percolators . 

5 

14 

12 

31 

7.7 

2 

2 

0  5 

Heaters . 

9 

2 

4 

15 

3.8 

Milking  machines . 

II 

4 

2 

17 

4.3 

lower  operating  costs  is  the  selection 
of  better  line  locations,  usually  off  the 
highway.  Avoidance  of  trees  will 
reduce  the  cost  of  maintenance  trim¬ 
ming  and  minimize  line  outages  caused 
by  falling  limbs.  The  use  of  private 
right-of-way  permits  lower  construc¬ 
tion  costs  and  contributes  to  lower 
operating  and  maintenance  costs. 

Underground  rural  lines  have  even 
been  considered  as  a  means  of  reducing 
operating  and  maintenance  costs.  In 
the  winter  of  1934  Consumers  Power 
Company  installed  an  experimental 
line  of  this  type  near  Battle  Creek. 
This  underground  rural  line  is  single 
phase  and  operates  at  2,400  volts  to 
ground,  the  cable  being  of  special  con¬ 
struction,  terminated  in  disconnecting 
potheads  at  each  transformer  location. 
Each  transformer  is  installed  on  a 
pole,  with  overhead  services  to  the  cus¬ 
tomers.  The  cost  of  this  type  of  con¬ 
struction  was  relatively  high,  $7,7%, 
exclusive  of  the  cost  of  right-of-way, 
being  expended  in  providing  service  to 
23  customers  located  along  a  route 
3.25  miles  in  length,  or  about  $2,400 
per  mile  for  seven  customers.  From 
the  experience  gained  in  this  installa¬ 
tion  we  believe  that,  under  average 
conditions,  this  cost  might  be  reduced 
about  12  per  cent.  An  overhead  line  in 
the  same  location,  operating  at  the 
same  voltage,  was  estimated  to  cost 
about  60  per  cent  of  the  cost  of  this 
underground  type  of  construction.  The 
operating  experience  with  this  under¬ 
ground  rural  line  to  date  has  been  of 
too  short  a  duration  to  attempt  to 
justify  the  construction  of  additional 
mileage. 

To  summarize  the  matter  of  expense 
of  constructing,  operating  and  main¬ 
taining  rural  lines  it  can  be  said  that: 

First — It  is  still  possible  to  lower 


unit  construction  costs  a  small  amount 
by  following  designs  that  are  weaker 
than  experience  and  prudent  judgment 
dictate,  but  it  is  not  probable  that  they 
can  be  reduced  anywhere  near  enough 
to  offset  the  increase  in  cost  per  cus¬ 
tomer  resulting  from  lower  customer 
densities  that  will  be  encountered. 

Second  —  Reductions  in  operating 
and  maintenance  cost  can  be  obtained. 
How  large  a  reduction  can  be  made 
depends  upon  the  development  of 
better  equipment  and  the  avoiding  of 
potential  causes  of  operating  troubles 
in  the  layout  of  rural  lines. 

Considering  the  return  from  the  sale 
of  our  product  to  rural  customers, 
much  is  yet  to  be  done.  While  I  am 
not  familiar  with  statistics  covering 
other  companies,  the  average  annual 
sale  of  electric  energy  in  kilowatt- 
hours  per  rural  customer  connected  to 
lines  of  the  Consumers  Power  Com¬ 
pany  has  shown  little  increase  in  the 
past  five  years.  Compare  this  with  the 
sale  of  energy  to  domestic  customers 
throughout  the  country  for  the  same 
period.  According  to  figures  compiled 
by  Electrical  World,  the  sale  of 
energy  to  all  domestic  customers  has 
increased  approximately  30  per  cent 
during  the  same  period.  Rural  cus¬ 
tomers  operating  farms  should  be 
somewhat  better  potential  users  than 
the  average  city  domestic  customer, 
since  the  average  rural  customer  has 
more  opportunities  for  the  use  of  elec¬ 
tric  energy.  The  indication  seems  to  be 
that  the  efforts  to  sell  the  uses  of  elec¬ 
trical  service  to  rural  customers  have 
not  been  strenuous  enough  and  not 
properly  applied. 

With  suitable,  satisfactory  equip¬ 
ment  available,  it  becomes  our  duty  to 
conduct  a  complete  and  continuous 
program  designed  to  build  up  the  rural 


load.  Beginning  with  the  application 
for  service,  properly  qualified  person¬ 
nel  should  thoroughly  acquaint  the 
rural  customer  with  the  equipment 
available  for  farm  use,  its  application, 
its  cost  of  operation,  and  particularly 
how  the  farm  customer  might  make  use 
of  it  with  profit  as  well  as  pleasure. 
Such  a  rural  load-building  program 
must  then  be  followed  by  aggressive 
sales  campaigns,  with  suitable  induce¬ 
ments  to  both  the  customer  and  sales 
force.  Thus  far  it  appears  that  suit¬ 
able  inducements  have  not  been  given 
to  the  sales  force  to  encourage  the  same 
effort  in  rural  load  building  as  has 
been  shown  in  the  urban  territories. 

Conclusion  is  to  sell 

During  the  last  ten  years  we  have 
expended  millions  of  dollars  in  serving 
the  rural  areas,  the  current  year’s  pro¬ 
gram  is  adding  millions  more,  and  this 
will  probably  continue  for  several 
years  in  the  future,  with  no  prospect 
of  reducing  rural  system  investments  to 
the  point  where  present  revenues  from 
rural  business  will  cover  the  annual 
costs.  Realizing  these  facts,  and  also 
that  the  potential  use  of  electric  energy 
on  the  farm  is  greater  than  in  the 
urban  areas,  it  should  be  evident  then 
that  our  big  job  in  rural  electrification 
at  the  present  time  is  to  build  up  kilo¬ 
watt-hour  sales.  The  experience  in 
load-building  efforts  in  urban  territory 
shows  what  can  be  done.  Similar 
effort  devoted  to  the  rural  customer 
should  be  equally  productive.  The  in¬ 
crease  in  revenue  will  show  a  larger 
proportionate  increase  in  return  on  the 
investment  than  a  similar  gain  m 
urban  business,  and  the  increased 
revenue  resulting  will  be  just  as  wel¬ 
come  at  the  bottom  of  the  balance 
sheet. 
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Rural  line  run  on  private 
property  to  avoid  roadside  trees 
Ohio  Public  Service  Company 


By  F.  R.  INNES 

Western  Editor 


Farm  Line 


Building  Practices 


IF  THERE  is  one  thing  more  than  another  that 
becomes  clearly  apparent  from  a  study  of  various 
methods  of  rural  line  construction  it  is  that  major 
reduction  in  cost  can  be  achieved  only  by  reduction  in  the 
number  of  line  structures  with  all  their  included  mate¬ 
rials  and  equipments.  The  savings  possible  from  the  use 
of  lower  priced  clamps,  brackets  and  other  parts  are 
insignificant  in  proportion  and  it  is  important  to  keep  in 
mind  that  lower  prices  for  these  items  may  mean  skimping 
of  quality  and  strength  in  them  and  increased  mainte¬ 
nance  costs.  Given  the  conductors  of  high  tensile  capacity 
that  are  now  available,  the  only  way  to  utilize  their 
strength  is  by  hanging  them  in  long  spans  and  this  means 
the  use  of  attachment  devices  sturdy  enough  to  hold  the 
loads  thus  imposed  on  them. 

From  frequent  observation  of  engineers  quibbling  over 
a  few  cents  in  the  price  of  a  deadend  clamp,  trying  to 
figure  out  a  way  to  save  a  couple  of  feet  of  wire  in  a 
transformer  connection  or  weighing  the  cost  difference 
between  a  pole  top  and  a  drive  pin,  one  man  of  very 
large  experience  in  line  construction  finally  burst  forth 
with  the  opinion  that  in  a  few  years  some  men  he  knows 
are  going  to  regret  the  way  they  are  building  lines  today. 
He  refused  to  be  more  specific,  and  when  he  saw  the 
interest  his  words  aroused  appeared  rather  to  wish  he 
had  controlled  his  feelings  better.  Possibly  he  should 
not  have  sounded  off  the  way  he  did,  but  one  cannot  avoid 
the  thought  that  history  will  write  down  a  certain  amount 
of  the  present  effort  toward  low-cost  rural  lines  as  having 
at  least,  misdirected. 

Ho\^ever,  no  matter  what  may  be  said  in  either  deroga¬ 
tion  or  praise  of  this,  that  or  the  other  idea  in  farm  line 


building,  it  is  perfectly  plain — appears  clearly  in  the 
picture  story  in  this  issue — that  the  art  is  in  the  well- 
known  state  of  flux.  In  somewhat  exaggerated  recognition 
of  this  non-slaiic  condition,  one  engineer  replied  to  the 
request  for  material  to  be  used  in  the  article  by  saying 
that  he  could  not  report  on  modern  practices  because  the 
last  rural  lines  built  by  his  company  were  now  more  than 
six  months  old.  Out  of  this  feverish  activity  in  devising 
and  trying  new  things  there  will  come  finally  real  progress 
in  the  means  for  supplying  electricity  in  the  low  customer 
density  class  of  business  which  is  rural  service. 

The  illustrations  and  other  information  presented  in 
this  issue  are  representative  of  the  effort  that  is  being 
made  by  all  electric  utilities  to  lower  the  cost  of  farm 
lines.  The  range  of  cost  represented  is  from  S700  to 
Sl,40()  per  mile  including  customer  connections  and 
metering.  It  is  hard  to  conceive  of  reduction  much  below 
the  lower  limit  of  this  range  without  drawing  upon  the 
imagination  for  some  now  unknown  development  that 
will  revolutionize  the  art  of  electricity  distribution.  But 
the  world  cannot  wait  idly  for  this  new  thing,  whatever 
it  may  be,  and  in  the  meantime  rural  service  lines  must  he 
built  with  the  methods  and  materials  now  available. 

Worth  reporting,  but  stated  only  for  what  it  may  he 
worth,  is  a  condition  which  the  editor  observed  while  col¬ 
lecting  material  for  the  presentation  of  this  insert.  It  is 
that  the  instances  of  really  low-cost  lines,  those  at  the 
lower  end  of  the  above  quoted  range,  were  all  of  utility 
origin,  while  the  costs  of  lines  being  built  for  co-opera¬ 
tives  under  R.E.A.  specifications  were  uniformly  at  the 
upper  end.  Profitable  rural  business  lies  more  in  sales 
than  in  line  costs. 
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Extension  from  2,300-volt 
urban  system  using  standard 
distribution  transformer,  cutout 
and  arrester  for  service  to  small 
farm  development.  Northern 
Indiana  Public  Service  Company 


Central  Main  Power  Company  uses 
double-arm  construction  for  trans¬ 
former  installation 


Fuse  switch,  lightning  arrester,  standard 
distribution  transformer,  7,200-volt  prim¬ 
ary.  Northern  Indiana  Public  Service  Com¬ 
pany. 


Hoi-  line  dam^ 


Hot  line  clamp  without  arrester  or  fuse 
used  for  6,900-volt  primary  connection  on 
this  Georgia  Power  Company  CSP  trans¬ 
former  installation 


Pole  plate  transformer  mounting 
ss  used  by  T.V.A. 


T.V.A.  uses  a  transformer  with 
primary  fuse  switch  mounted  on 
the  single  bushing 


Transformer  for  al¬ 
most  every  rural  cus- 
tomer  is  found 
necessary  by  West 
Texas  Utilities  Com¬ 
pany 


Arrester  and  cutout 
used  in  4,000-volt 
transformer  c  o  n  - 
nection.  Georgia 
Power  Company 


Hoi  line 
damp 


Solderless 

conneciors- 


Completely  surge-protected 
transformer  as  installed  by 
Ohio  Public  Service  Company 
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This  transformer  connection  uses  a  trip  link 
fuse  on  one  side  of  the  delta  primary  and  a 
hot  line  clamp  on  the  other 


Single  bushing  transformer  on  4,800- 
volt  rural  line  of  Georgia  Power  Com¬ 
pany.  Note  armor  rods  on  ACSR 
primary 


Secondaries  above  require  two  arms  on  the 
pole  for  CSP  transformer.  Ohio  Public 
Service  Company 


Fuse  and  lead  position 
for  3*- ^4  wire “7 


4  wire 


^ecorilar^ 
'  fuses 


CSP  transformer  on  7,620-volt  line, 
Louisiana  Power  &  Light  Company 


Both  primary  and  secondary  fuses  in  this 
Georgia  Power  transformer  connection 


Only  one  arm  is  needed  when  secondaries 
are  below  CSP  transformer.  Ohio  Public 
Service  Company 


Transformer  has  internal  fusible  element 
and  secondary  breaker.  Louisiana  Power 
&  Light  Company 


Somewhat  experimental  and  therefore 
unidentified.  Single  bushing  trans¬ 
former  with  fuse  hung  from  2,400- 
volt  primary  conductor.  No  gap  be¬ 
tween  neutral  and  ground 


Suspension  type  primary  fuse  hung  from 
7,620-volt  phase  wire.  Louisiana  Power 
&  Lighf  Company 


ELECTRICAL  WORLD  ♦  AL(;L'ST  15,  19.36 


Secondary  rack  mounted  directly  on  transformer 
Pacific  Power  &  Light  Company 


Wire  In  ^hose 


Standard  transformer  connection  for 
delta  line.  Ohio  Public  Service  Com¬ 
pany 


Monroe  Electric  Company  installed 
transformers  in  this  arrangement  for 
Miami  County  (Ohio)  co-operative 


Service  is  taken  from  rack  on  transformer. 
If  two  services  are  installed  the  second 
takes  off  from  a  buckarm  placed  below  the 
transformer.  Pacific  Power  &  Light 


Single  bushing  transformer  on  7,620-volt 
line  of  Virginia  Electric  &  Power  Company. 
Cutout  hung  from  phase  wire  and  lightning 
arrester  mounted  on  transformer  case  ' 


Illinois  Northern  Utilities  Company  shows  a 
delta  transformer  installation  using  stand¬ 
ard  equipment  in  a  simplified  arrangement 


Delta  transformer  installation 
Detroit  Edison  Company 


Secondary  both  ways  from  transformer  pole. 
Pacific  Power  &  Light  Company 


Step  type  booster  on  a  2,300-vott  grounded 
neutral  lateral  with  three-shot  repeater 
fuses  for  sectionalizing.  Louisiana  Power 
&  Light  Company 
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Two  cut-outs  and  lightning 
arresters  on  delta  system  of 
Detroit  Edison  Company 


Trip-out  fuse  switches  used  as  disconnects  in  conjunC' 
tion  with  reclosing  oil  circuit  breaker 


Use  as  disconnects,' 
only  (no  fuses) 


OH  cir'cult 


Secondary  dead-end.  Northern 
Indiana  Public  Service  Company 


Oil  circuit  breaker  for  reclosing  6,900-volt 
runl  line.  Georgia  Power  Company 


Rcclosing  oil  circuit  breaker  on  6,900- 
volt  Miami  County  (Ohio)  co-opera¬ 
tive  line  built  by  Monroe  Electric 
Company 


Single  -  phase  sub¬ 
station  serving 
1 4.5  miles  of  7.6- 
kv.  grounded 
neutral  rural  line 
from  a  1  3  -  k  v  . 
feeder.  At  right  is 
a  step  type  booster 
and  repeater  fuse. 
Louisiana  Power  & 
Light 


Stepping  up  with  a  50-kva.  transformer  from  2,300- 
volt  urban  system  to  6,900  volts  for  service  to  a 
20-mile  rural  line.  Georgia  Power  Company 


Rural  service  substation,  23  kv.  to  6.9,  with  1,000-kva.,  three- 
phase  transformer  and  built-in  automatic  tap  changer  with  four  2  Vi 
per  cent  taps  buck  and  boost.*  Ohio  Public  Service  Company 


Substation  built  by  T.V.A.  for  supply  to  a  rural 
service  system  ■* 


Line  Dead-End 


Branch  Dead-End  Angle  Construction 


Secondary  attachments  used  by  Northern  Indiana  Public 
Service  Company 
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'Monroe  Electric  Com¬ 
pany  installea  this 
junction  pole  on 
the  6,900-  volt 
Miami  County 
(Ohio)  co-opera¬ 
tive  line 


Junction  pole  on  7,620-volt  line  of 
Virginia  Electric  &  Power  Company 


Farm  lateral  tap  off  from  13  kva.  line. 
Louisiana  Power  &  Light  Company 


Small  poles  (25  ft.,  class 
7)  and  fairly  short  spans 
(185  ft.)  characterize  the 
low-cost,  delta  lines  built 
by  the  Illinois  Northern 
Utilities  Company 


Primary  tap  and  secondary 
corner  on  2,300-volt  line  of 
Northern  Indiana  Public  Service 


Two-way  secondary  tap 
on  a  T.V.A.  line 


Primary  and  secondary 
dead-ends  on  long-span 
construction.  Pacific 
Power  Cr  Light  Company 


Double-pin  angle  con 
struction  on  T.V.A 
6,900-volt  line 


Expulsion  cutouts 
used  on  2,300-volt 
tap-off.  Louisiana 
Power  &  Light 
Company 


Service  Pull- 
off  on  Poles 
with  Exist¬ 
ing  Second¬ 
aries. 


When  Service 
Pulls  Approx¬ 
imately  P0De< 
from  line. 


Service 


Secondary  construction 
of  Georgia  Power 
Company 


Secondary  d  e  a  d  - 
end  and  4,000-volt 
primary  corner  on 
joint  use  pole. 
Georgia  Power 
Company 


Service  Pull- offs 
on  New  Extensions 


Secondary 

Dead-End 


^<3 

L 
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Corner  on  2,300-volt’  delta  line 
Louisiana  Power  &  Light  Company 


Str.-in  and  shackle  insulators  for  a  flat 
ans’lc  on  T.V.A.  6,900-volt  line 

Standard  insu¬ 
lators  on  hook 
pins  used  for 
■mApT  tangent  con- 

structionby 
■  Illinois  North- 

ern  Utilities 
V  Company 


Construction  for  60  to  90  deg.  corners 
on  7,620-volt  line.  Louisiana  Power 
&  Light  Company 


Grounds  at  every  pole  on  this 
new  2,400-volt  line  in  Ohio 


Square  corner  on 
Detroit  Edison  line 


Typical  low-cost  line  of  Puget  Sound  Power 
&  Light  Co.  If  load  growth  requires,  this 
6,900-volt,  single-phase  line  can  be 
changed  to  1 1 ,000-volt  star«  three  phas' 


Neutral  car^ 


knob  in  this 
2,300  -  volt 
lineof  North- 
ern  Indiana 
Public  Serv¬ 
ice  Company 


Angle  construction  for 
of  Vireinia  Electric 


7,620-volt 
fir  Power 


Simplified  construction  in  Ohio. 
Spans  average  275-300  ft. 

Voltage  is  2,400 


Construction  for 
I S  to  60  deg. 
angles  on  7,- 
620-volt  line. 
Louisiana  Power 
6  Light  Com¬ 
pany.  ' 
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Typical  new  rural  line  construcHoa 
of  Ohio  Public  Service  Company 


For  long  secondary  spans  several 
companies  have  tried  out  spacers 
like  this,  but  mostly  it  is  better 
to  shorten  the  spans  on  account 
cf  pole  loadings 


Semi-strain  corner  uses  shackles 
for  both  conductors.  Central 
Maine  Power  Company 


(unction  pole  on  delta  system 
The  Detroit  Edison  Company 

Hook  bracket  for  phase  wire  on 
this  7,620-volt  line  of  Virginia 
Electric  &  Power  Company 


Tangent  construction  of 
Central  Maine  Power  Company 


Methods  of  tangent  and 
angle  pole  construction 
used  on  2,300  to  7,- 
600-volt  circuits  by 
Virginia  Electric  & 
Power  Company 


Long  span  over  gully 
Detroit  Edison 
Company 


Single-phase  line 
readily  changed  to 
three  phase  in  this  de¬ 
sign  of  Georgia  Power 
Company 


Pacific  Power  &  Light  Company  uses  500-ft.  spans 
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Wide  Market  Opened  by 

Low-Cost  Load  Center 


Joint  Development  Aimed  at  New  Home,  Wired  Farm  and  Electri¬ 
fied  Kitchen  Offers  Use  Continuity  at  Lessened  Servicing  Cost 


By  J.  G.  JACKSON* 


O.  S.  JENNINGS 


Before  1936  is  rung  out  13,000  farms  will  have  been  added  to 
electric  lines,  130,000  new  homes  will  have  been  built  and  300, • 
000  new  ranges  will  have  instituted  electric  kitchens.  Thus, 
even  neglecting  the  homes  that  are  steadily  rewiring,  prospects 
for  some  500,000  new  load  centers  will  have  been  created.  To 
grasp  this  market,  a  new  low-cost  load-center  control  is  offered. 


individual  circuit  breakers  and  approx¬ 
imately  the  same  as  switch  and  fuse 
combinations,  and  is  particularly  ap¬ 
plicable  for  residences,  small  stores  and 
farm  buildings  for  supplying  range, 
water  heater,  lighting  and  appliance 
branch  circuits. 

The  unit  is  for  a.c.  applications  up  to 
six  circuits.  Branch  circuit  capacities 
will  be  15,  20,  25,  35,  and  eventually 
50  amp.  Breakers  are  single  pole,  with 
mechanical  connection  of  handles  for 
two-pole  operation  when  so  desired. 
The  great  majority  of  residential  appli¬ 
cations  can  be  installed  to  meet  the  pro¬ 
visions  of  Section  405,  Par.  “a,”  Excep¬ 
tion  2,  National  Electrical  Code,  which 
eliminates  the  requirement  for  separate 
automatic  protective  device  for  the 


WITH  direct  benefits  for  utili-  tion  of  distribution  circuits  have  al- 
ties,  architects,  electrical  con-  ready  been  widely  adopted,  but  because 
tractors,  builders  and  home  of  their  cost  the  market  has  been  lim- 
owners,  a  compact,  low-cost,  automatic  ited.  The  present  multi-breaker  design 
multi-circuit  load  center  for  low-voltage  will  sell  for  approximately  one-third 

distribution  has  been  developed  fol-  the  price  of  previous  load  centers  using 

lowing  preliminary  discussions  with  a 
number  of  utilities.  Automatic  circuit 
breakers,  instead  of  conventional  switch 
and  fuse  combinations,  for  the  protec- 


•Director  Engineering,  Square  D  Com¬ 
pany,  Detroit,  Mich. 

tEngineering  Division,  Westinghouse  Elec¬ 
tric  &  Manufacturing  Company,  East  Pitts¬ 
burgh,  Pa. 


Compact  multi-breaker  device 
with  70-amp.  mains  provides  up 
to  six  single-pole  circuits  that 
may  be  mechanically  con¬ 
nected  in  pairs  when  desired. 
The  multi-breaker  units  are 
mounted  in  a  steel  box  on  a 
“swing-out"  bracket  hinged  to 
the  box  at  one  side  and  clamped 
by  screws  to  the  other.  By 
loosening  the  screws  it  can  be 
swung  out,  carrying  the 
breakers  with  it.  This  leaves 
the  box  free  for  pulling  in  the 
wires  and  for  preparing  them 
for  attachment  to  the  breaker 
terminals.  Plenty  of  space  is 
left  beneath  the  breakers  to  ac¬ 
commodate  the  wires.  The  neu¬ 
tral  plate  is  located  under  the 
swingout  bracket,  but  with  the 
wire  terminals  in  the  clear. 


Klectrlcal  features 

Electrically,  the  has 
features  have  been 

— time  element, 
high-grade  silver  alloy  contacts, 

solderless  connectors,  low  heating,  resulting  from  all-welded  internal 
connections,  and  the  simplicity  which  insures  permanent  and  reliable 
performance.  The  rupturing  ability  at  125  volts  a.c.  is  5,000  amp., 
as  required  for  all  branch  circuit  breakers.  When  installed  In  a 
residence  the  operation  is  similar  to  that  of  a  snap  switch  and  is 
readily  understood  and  operated  by  any  one.  The  time  element  is 
long  enough  to  allow  household  motors  to  start  without  tripping  the 
circuit  breakers.  The  common  central  contact  for  all  poles  In  the 
unit  and  the  simplified  connections  greatly  reduce  the  losses  and 
heating.  These  characteristics  give  the  multi-breaker  the  lowest 


watts  loss  and  consequent  heating  of  any  comparable  form  of  cir¬ 
cuit  protective  equipment. 

Since  each  breaker  pole  trips  independently,  no  circuit  is  opened 
unless  it  is  in  trouble.  This  allows  service  to  be  maintained  except 
on  the  affected  branch.  With  a  three-wire  branch  using  a  two-pole 
combination  only  the  side  which  needs  to  be  opened  is  tripped  auto¬ 
matically  ;  however,  manual  operation  opens  both  sides  simultane¬ 
ously.  Cooling  of  the  bimetal  is  rapid  enough  so  that  except  for  a 
severe  short  circuit  the  breaker  can  be  reset  as  soon  as  a  person  can 
reach  it. 


New  load  center  has  swing-out  feature 
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mains  where  approved  circuit  breakers, 
grouped  in  a  cabinet,  are  used  in  the 
branch  circuits.  This  materially  assists 
in  securing  a  quality-low-cost  installa¬ 
tion. 

Avoids  expense  of  fuse  replacements 

According  to  information  received 
from  several  power  companies,  fuse  re¬ 
placement  cost  per  year  runs  into  thou¬ 
sands  of  dollars.  One  such  utility 
spends  15.6  cents  per  year  for  every 
residential  customer  on  its  lines.  An¬ 
other  spends  in  excess  of  25  cents  a 
customer.  Still  another  more  than  50 


cents.  The  new  multi-breaker  load 
center  gives  them  an  opportunity  to  re¬ 
duce  this  expense  gradually.  In  addi¬ 
tion  to  this  easily  seen  benefit,  the 
utilities  like  the  load  center  because  it 
avoids  loss  of  many  kilowatt-hours  of 
consumption  due  to  outages  and  retains 
valuable  good  will  which  might  be  lost 
if  there  were  a  long  delay  in  waiting 
for  the  service  man,  and  they  also  ap¬ 
preciate  the  tamper-proof  features  of 
this  multi-breaker  protection. 

The  home  owner,  too,  likes  an  auto¬ 
matic  device  of  this  kind.  Because  of 
its  attractive  appearance,  the  multi¬ 


breaker  load  center  can  be  placed  in 
the  kitchen  or  hall,  where  it  is  readily 
accessible.  There  is  nothing  to  renew 
or  replace  when  the  circuit  is  automat¬ 
ically  opened.  To  reclose,  the  handle 
is  simply  moved  from  the  clearly  indi- 
cated  tripped  position  to  the  extreme 
“Off”  and  then  to  the  “On”  position. 

Typical  arrangements 

The  multi-breaker  load  center  can  be 
supplied  with  up  to  70  amp.  solid  mains 
and  branch  circuits  ranging  from  15  to 
35  amp.  Most  of  these  circuits  will  re¬ 
quire  single-pole  breakers,  but  two-pole 
breakers  are  available  for  three-wire 
sub-feeds,  such  as  for  a  range  or  water 
heater  circuit  or  a  branch  to  other  sub¬ 
feed  points.  The  required  multi¬ 
breaker  combination  is  housed  in  a  steel 
box  for  flush  or  surface  mounting  and 
is  provided  with  a  terminal  plate  for 
ground  and  main  and  branch  neutral 
connections.  Breaker  handles  are  pro¬ 
tected  by  a  recessed  cover. 

A  typical  arrangement  may  have  70- 
amp.  solid  mains,  a  three-wire,  35-amp. 
range  circuit,  four  15-amp.  light'ng  cir¬ 
cuits  and  a  three-wire,  20-amp.  heavy- 


Units  can  be  grouped  on 
single  housing 

Multi-breaker  poles  of  the  same  polarity, 
up  to  four  circuits,  are  grouped  in  a  unit 
housing  of  molded  insulating  material.  A 
centrally  mounted  stationary  contact  plate  is 
common  to  all  individual  poles.  This  contact 
plate  also  provides  for  the  solid  mains  con¬ 
nection  to  either  an  end  or  side  located  ter¬ 
minal.  Where  required,  a  pair  of  breaker 
poles  may  be  used  for  the  mains  and  the  solid 
connection  omitted  or  employed  as  a  mains 
extension  tap. 


Terminal  with 
/  solder l*>ss 
t  connector’ 


Calibration 
■  screw 


Bimetal’'  Contact  bar  ^Actuating  springs 


A  Circui+  Breaker  in 
Closeoi  Posi+ion 

C  Handle  Moved  to  Ex+reme  Off 
Fbsi+ion  and^ESETS  End  of 
Con+acf  bar/on  Bime+alTrip 
Elcmenf  ! 


B  Circuif  Breaker  in 
Tripped  Fbsi+ion 

D  Handle  in  Normal  Open 
Pbsi+ion  Ready  +o  Close 
as  in  A 


Combines  switch  and  overload  trip  functions 

A  terminal  carrying  a  bimetallic  thermal  element  for  tripping  the  breaker  and  a  con¬ 
tact  bar  compose  the  active  elements  for  automatic  operation.  A  handle  and  connecting 
link  serve  to  operate  the  contact  bar  manually.  The  contact  bar  is  centrally  pivoted  and 
is  actuated  by  a  heavy  compression  spring  which  provides  contact  pressure  in  the  closed 
position  and  serves  to  rock  the  bar  to  “On”  and  “Off”  and  tripped  positions  when  moved 
by  the  handle,  or  released  by  the  bimetal  to  which  the  bar  is  directly  latched.  A  flexible 
lead  makes  electrical  connection  from  bimetal  to  contact  bar.  The  movable  contact  on 
the  other  end  of  the  bar  completes  the  circuit  to  the  common  stationary  contact. 

How  it  works 

The  handles  are  pivoted  in  the  top  of  the  molded  base  and  move  to  open  and  close 
the  breaker  as  in  any  toggle  switch.  To  reset  the  breaker  when  tripped,  it  Is  only  neces¬ 
sary  to  move  the  handle  to  the  extreme  off  position,  which  causes  the  contact  bar  to 
relatch  to  the  bimetal. 

During  automatic  operation  the  bimetal  heats  up  from  overload  and  releases  the  en¬ 
gaging  end  of  the  contact  bar,  thus  permitting  the  contacts  to  separate  within  the  arc¬ 
suppressing  chamber  and  the  handle  to  move  to  the  “tripped”  indicating  position. 

After  calibration,  in  manufacture,  a  steel  cover  is  riveted  to  the  molded  housing  and 
completes  and  seals  the  inclosure,  thus  rendering  the  multi-breaker  tamper-proof.  For 
three-wire  applications  two  multi-pole  units  are  placed  side  by  side,  and  when  a  double¬ 
pole  breaker  arrangement  is  desired  the  handles  of  two  adjacent  breaker  poles  are  con¬ 
nected  together  by  a  spacing  bar. 
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Average  trip>time  curve  for 
bimetal  overload  protection 


duty  appliance  circuit.  All  this  is  as¬ 
sembled  in  a  box  Ilx6ix3i  in.  deep 
with  back  wiring  space  and  knockouts 
to  suit  any  requirements.  The  flush 
type,  which  is  often  located  in  the 
kitchen,  is  finished  in  a  neutral  gray 
enamel  which  harmonizes  with  many 
color  schemes.  The  surface  type  is  fin¬ 
ished  in  black  enamel. 

Many  advantages 

The  design  offers  many  advantages. 
Its  simplicity  makes  for  uniform  action 
and  freedom  from  trouble.  There  are 
only  two  main  moving  elements  actu¬ 
ated  by  the  handle,  the  connecting  link 
and  the  contact  bar.  Absence  of  bear¬ 
ings  and  metal-to-metal  sliding  parts 
eliminates  the  possibility  of  corrosion 
and  sticking.  With  the  exception  of  the 
connecting  link,  all  mechanism  parts 
are  of  bronze  or  other  non-corrosive 
metal.  This  insures  long  life  and  re¬ 
liability  even  after  standing  for  long 
periods  of  time.  No  bolted  or  riveted, 
hinged  or  pivoted  sliding  connections 
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are  used.  The  multi-breaker  unit  has 
only  one  moving  part  per  pole  required 
to  move  in  response  to  the  flexing  of  the 
bimetal  to  open  the  circuit  automat¬ 
ically.  It  is,  to  a  greater  extent  than  in 
previous  devices,  tamper-proof,  rugged 
and  dependable. 

The  multi-breaker  load  center  has 
been  designed  to  keep  pace  with  elec¬ 
trical  development  for  the  home.  The 
unit  itself  is  an  interesting,  simple  and 
effective  device  developed  to  meet  re¬ 
quirements  effectively  for  circuit  pro¬ 
tection  and  control  in  a  residence  at 


low  cost.  Simplified  design  has  re¬ 
sulted  in  a  compact,  inexpensive, 
rugged  device,  incorporating  all  essen¬ 
tial  features  that  have  been  found  de¬ 
sirable  for  circuit  protection  and  safe 
operation.  It  is  low  in  cost,  like  the 
old-time  fusible  devices,  yet  meets 
the  needs  of  the  present  day.  It  pro¬ 
vides  a  center  for  distributing  the  cur¬ 
rent  manual  control  of  all  circuits, 
automatic  overload  protection  for  each 
circuit,  time  element  to  avoid  unneces¬ 
sary  interruption  from  momentary 
overloads  and  perfect  safety. 


Eight  Years  of  Rural  Service 


By  F.  M.  MASON* 

The  Detroit  Edison  Company 


The  township  of  Macomb,  in  Michigan,  has  had  electric 
service  available  to  100  per  cent  of  the  farms  for  eight 
years.  There  are  340  farms  requiring  a  distribution  system 
of  57  miles,  or  six  farms  per  mile. 

Average  monthly  consumption  per  farm  is  as  follows: 
January-February,  680  kw.-hr.;  March- April,  540  kw.-hr.; 
May- June,  550  kw.-hr.;  July- August,  620  kw.-hr.;  Septem- 
ber-October,  610  kw.-hr.;  November-December,  703  kw.-hr. 
It  is  interesting  to  note  the  effect  of  ranges  and  refrigera¬ 
tors  in  keeping  up  the  load  in  summer. 

Average  annual  consumption  per  customer  over  a  period 
of  eight  years  and  the  average  monthly  electric  bill  per 
customer  are  as  follows: 


Total  connected  load  is  about  1,162  kw.,  or  an  average 
of  3.5  kw.  for  each  of  325  farms.  The  demand  on  five 
well-equipped  farms  having  an  average  connected  load  of 
11.9  kw.  is  3.4  kw.  Out  of  325  active  farms  only  five 
can  be  classified  as  well  equipped  electrically. 

A  summary  of  electrical  equipment  on  one  of  the  five 
farms  in  order  of  load-building  value  has  been  determined 
from  a  three-year  record  of  consumption: 

Kw.-Hr.  I  Kw.-Hr. 


Cooking .  1,683 

Water  heating .  888 

Lighting  and  miscellane- 
oua  appliances — radio. 


Poultry  house  Ugh  ting.. . . 

Milking . 

Brooding . 

Bam  ventilation . 


Kw.-Hr. 

Kw.-Hr. 

iron,  griddle,  cleaner. 

Water  pumping . 

204 

1928 . 

420 

$1.90 

1932 . 

705 

2.30 

washer,  clock . 

749 

Bam  lighting . 

101 

1929 . 

510 

2.10 

1933 . 

630 

2.20 

Feed  grinding . 

635 

Silo  filling . 

39 

1930 . 

780 

2.60 

1934 . 

700 

2.30 

Milk  cooling . 

626 

Hay  hoisting . 

13 

1931 . 

805 

2.50 

1935 . 

720 

2.50 

Refrigerator  (house) . 

498 

Grain  devating . 

II 

*Abstract  of  paper  presented  at  Michigan  Electric  Light  Association,  1936.  Data  taken  from  charts. 
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Busy  Times  Ahead 

This  is  an  extraordinary  business  period  for  the 
electrical  industry.  There  is  no  summer  slump. 
Utility  energy  sales  are  16  per  cent  over  the  correspond¬ 
ing  period  in  1935  and  22  per  cent  over  the  1929  value 
and  are  still  going  up.  Manufacturers  report  sales 
above  their  bogies  with  business  still  on  the  up-grade. 

Where  is  the  business  coming  from?  The  answer 
is  everywhere.  All  markets  are  active  for  electrical 
products  and  electric  service.  From  turbo-generators 
to  appliances  and  wiring,  products  are  in  demand  in  all 
sections.  Yet  most  of  the  present  business  is  due  to 
improved  economic  conditions,  the  forces  of  competi¬ 
tion  that  make  industry  electrify  and  popular  favor  for 
things  electrical.  It  is  necessity  buying  of  equipment 
and  it  is  necessity  use  of  energy. 

Is  this  a  temporary  condition?  First-hand  observa¬ 
tions  and  reports  in  all  sections  indicate  that  this  up¬ 
turn  in  business  is  just  getting  well  started.  Expecta¬ 
tions  are  for  a  steadily  increased  volume  of  business  in 
the  coming  months.  There  is  no  tangible  obstacle  to 
overcome.  With  this  outlook  it  behooves  utilities  and 
electrical  manufacturers  to  stir  themselves  to  supply 
the  coming  demand.  It  should  be  anticipated  by  plans 
now  put  into  action.  Busy  times  are  ahead  for  the 
electrical  industry. 


That  New  York 
Merchandising  Plan 

WE  HAVE  long  contended  that  no  generalization 
should  be  made  as  to  whether  a  utility  does  or 
does  not  sell  appliances.  That  is  not  the  point.  Both 
policies  are  good.  Both  policies  get  results.  If  they 
are  carried  out  intelligently.  There  can  be  no  argu¬ 
ment,  however,  on  the  necessity  for  a  utility  to  put  its 
best  talent,  man-power  and  money  back  of  the  merchan¬ 
dising  efforts  exerted  in  its  territory. 

The  New  York  Merchandising  Plan  explained  by 
Mr.  Jeffe  in  this  issue  is  a  case  in  point.  Here  is  a 


complete  program  of  action.  It  strikes  at  the  heart  of 
successful  metropolitan  merchandising.  It  puts  its 
strength  at  the  service  of  the  dealer  and  builds  up  the 
number  and  the  competency  of  the  retail  outlets.  Per¬ 
haps  it  leans  too  far  to  carry  the  load  of  the  dealer  and 
distributor,  but  we  doubt  it.  If  results  are  to  be  had 
there  must  be  a  frank  facing  of  facts  and  a  plan  that 
will  meet  the  situation. 

Whether  a  utility  merchandises  or  not,  there  is  a 
working  program  for  every  executive  to  study  in  this 
New'  York  plan.  It  is  an  example  of  what  can  and 
should  be  done  in  every  service  territory. 


Interconnection — A  Necessity 
in  Extraordinary  Emergencies 

The  recent  unprecedented  floods  are  over  and  most 
of  the  damage  caused  by  them  has  been  repaired. 
But  the  final  chapter  in  the  history  of  these  floods  will 
not  be  written  for  a  long  time.  As  a  matter  of  course, 
sequences  of  events  will  be  reconstructed,  faults  of 
judgment — in  omission  and  in  commission — will  be 
brought  to  light,  apparatus  and  design  weaknesses  will 
be  revealed.  And  with  the  bringing  to  light  of  all  of 
these,  steps  will  be  taken  to  strengthen  the  weaknesses 
disclosed.  That  will  be  one  of  the  items  on  the  credit 
side  of  the  ledger. 

In  this  certain-to-follpw  self-analysis  on  the  part  of 
the  operating  heads  of  many  utilities,  it  is  hoped  that  the 
matter  of  interconnection  will  not  fail  to  be  thoroughly 
reanalyzed  and  reconsidered.  For  although  it  is  true 
that  the  utilities  of  the  country  have  come  out  of  this 
emergency  heroically  and  that  interconnection  was  of 
enormous  help  in  maintaining  and,  later,  in  restoring 
service,  the  fact  remains  that  in  a  number  of  cases  se¬ 
rious  gaps  in  interconnection,  or  bottleneck  limitations 
in  existing  interconnections,  were  disclosed  by  the  flood- 
created  emergency.  The  net  result  was  a  delay  in  re¬ 
establishing  full  service  which  could  have  been  avoided 
if  the  primary  power  available  in  the  territory  had  not 
been  stopped  from  reaching  the  needed  spot  due  to  the 
total  lack  of,  or  inadequate,  interconnection  facilities. 
It  would  be  a  definite  waste  of  precious  experience  if 
some  of  these  gaps  in  interconnection  are  not  restudied 
and  closed,  wherever  at  all  justifiable. 

All  of  this  we  have  pointed  out  before.  But  the 
subject  can  stand  restatement.  Besides,  it  is  frequently 
admittedly  difficult  to  justify  interconnection  on  a 
strictly  economic  basis.  For,  examined  coldly,  inter¬ 
connection  can  in  the  general  case  be  justified  only  by 
(1)  the  savings  in  standby  or  spinning  reserve,  (2)  the 
operating  savings  due  to  closed  co-ordination  of  opera¬ 
tion,  better  use  of  facilities,  etc.,  and  (3)  the  provisions 
for  handling  of  extraordinary  and  unforeseen  emer- 
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gency.  The  problem  then  generally  resolves  itself  to 
find  enough  return  under  (1)  and  (2)  to  have  (3) 
available  as  a  by-product.  Considering,  however,  the 
importance  of  protection  for  extraordinary  emergency, 
can  there  be  «iy  doubt  as  to  the  necessity  of  exerting 
maximum  effort  to  find  returns  under  (1)  and  (2)  ?  We 
think  not.  For  if  the  recent  floods  have  demonstrated 
one  thing,  it  is  that  the  Biblical  observation,  “It  is  not 
good  for  man  to  stand  alone,”  applies  with  equal  force 
in  the  case  of  electric  power  systems — it  is  not  good  for 
utility  systems  to  stand  alone. 

• 

Just  to  Prove  It  Can  Be  Done 

Load  building  is  not  a  mere  matter  of  selling. 

i  Primarily  it  is  concerned  with  making  people  want 
to  buy.  The  distinction  is  commercially  important,  be¬ 
cause  this  is  not  something  that  you  do  to  people,  but 
something  they  must  want  to  do  for  themselves.  A  good 
example  recently  came  out  of  Queens. 

The  4,500  employees  of  the  New  York  &  Queens 
Electric  Light  &  Power  Company  have  known  about 
electric  cooking  for  a  long  time.  A  home  economics 
department  has  been  active  there  for  years,  a  range  rate 
was  available,  and  special  inducements  encouraged  em¬ 
ployees  to  buy — ^just  as  in  other  progressive  cities.  And 
then  one  day  there  came  a  campaign  to  employees,  with 
all  the  preparation,  build-up  and  enthusiastic  competi¬ 
tion  that  a  big  organization  can  pile  on  when  it  tears 
loose  to  do  something.  At  the  end  of  a  month  2,076 
employees  had  adopted  electric  cooking  in  their  homes. 

Say  what  you  will,  this  is  a  big  achievement.  For 
there  is  more  than  the  load  involved.  The  important 
thing  is  this  quick  proof  that  it  can  be  done — plus  2,000 
more  boosters  at  work  in  Long  Island  homes,  spreading 
the  influence  of  their  good  example.  Among  them  were 
859  members  of  the  distribution  personnel  and  83  per 
cent  of  the  auditor’s  department.  And  while  they  were 
about  it,  they  also  bought  some  600  more  electric 
refrigerators. 

It  is  an  amazing  record  that  should  start  a  lot  of 
thoughtful  figuring  by  the  executives  of  many  other 
power  companies.  For  all  these  families  did  not  adopt 
electric  cooking  all  of  a  sudden  just  because  they  were 
employees  of  the  utility.  They  had  been  there  right 
along  and  many  a  salesman  had  tried  and  failed  to  sell 
them.  This  time,  however,  they  wanted  to  buy.  And 
they  wanted  to  buy  not  as  employees,  but  because  they 
were  normal,  impressionable  people,  like  the  rest  of  us. 
So  they  responded  to  an  emotional  appeal  and,  if  it  had 
come  before,  many  of  them  would  probably  have  been 
cooking  electrically  for  years. 

Load  building  drags  in  many  cities  because  execu¬ 
tives  measure  possibilities  in  dollars  and  man-power. 
They  forget  that  it  is  ideas  and  enthusiasm,  not  mere 
money,  that  builds  markets  among  consumers  as  well 


as  employees.  The  vital  question  is,  how  much  do  you 
want  the  load  ?  Given  the  zeal,  there  is  almost  no  limit 
to  the  opportunity  for  selling  this  year  in  the  present 
state  of  saturation. 


Improving  Station  Take-offs 

More  importance  attaches  to  facilities  for  “ship¬ 
ping”  energy  out  of  generating  plants  than  is 
always  apparent  after  scrutinizing  such  layouts.  Since 
the  floods  receded,  tours  around  the  outsides  of  station 
buildings  have  become  deservedly  popular  in  engineer¬ 
ing  circles.  Many  things  have  come  to  light  which  bear 
upon  future  relitibility  of  service,  and  among  these 
the  arrangements  for  present  and  future  take-ofl  of 
plant  output  attract  the  technical  eye.  It  is  not  so 
much  a  matter  of  building  switchyard  structures  that 
will  tower  above  high  water  mark  as  of  providing 
adequate  facilities  to  meet  normal  demands  for  re¬ 
liable  operation,  reasonable  protection  against  the  un¬ 
leashed  forces  of  nature  and  economical  expansion  of 
equipment  and  material  layouts  under  future  condi¬ 
tions. 

While  makeshift  locations  of  transformer  banks, 
circuit  breakers,  lightning  arresters  and  outgoing  over¬ 
head  spans  “work”  well  enough,  critical  study  of 
plant  surroundings  points  to  the  lasting  value  of  pro¬ 
viding  for  symmetrical  expansion  of  these  facilities. 
Uneven  development  of  outgoing  cabling,  hit-or-miss 
loccation  of  bus  taps  and '  disconnecting  switches, 
“bunching”  of  feeders  without  proper  regard  for  pro¬ 
tection  against  heavy  short  circuits,  and  the  use  of 
unduly  thin  members  in  outdoor  wall  racks  spell  ex¬ 
cess  reconstruction  costs  when  these  are  forced  by  load 
shifts,  growth  of  output  and  interconnections.  Re¬ 
building  outdoor  structures  runs  into  money  if  drastic 
modernization  is  demanded,  but  such  outlays  may  be 
warranted  in  the  interest  of  more  efficient  service  if 
plants  have  been  allowed  Topsy-like  growth  without 
the  station  walls. 

This  means  applying  unit  principles  in  the  sta¬ 
tion  yard  as  well  as  inside  the  plant.  It  means  check¬ 
ing  the  length  of  circuit  spans  next  to  the  station  with 
respect  to  weather  potentialities,  and  taking  account 
of  the  adequacy  of  outgoing  conductors  in  regard  to 
loading,  both  electrical  and  mechanical.  Where  con¬ 
ductors  have  been  “doubled  up”  on  outgoing  spans 
to  provide  increased  circular  millage,  sometimes  using 
extra  circuits  to  overcome  “bottlenecks”  in  take-off 
conductivity,  the  possibilities  of  parallel  construction 
underground  or  overhead  deserve  analysis.  Many 
other  examples  of  power  plant  outdoor  housekeep¬ 
ing  may  well  be  investigated  from  layout,  operating 
and  expansion  standpoints  in  the  coming  months,  and 
take-offs  provide  an  excellent  place  to  begin  such  good 
work. 
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This  Business  of  Propaganda 


CONSIDER  President  Roosevelt’s  remarks  after  his 
recent  visit  to  Passamaquoddy.  Particularly  that  the 
project  must  be  completed,  and  why.  America’s  demand 
for  electric  power,  said  the  President,  is  increasing  at  a 
rate  of  from  10  to  15  per  cent  a  year.  Loss  in  transmis¬ 
sion  over  distances,  meanwhile,  is  constantly  being  cur¬ 
tailed.  So  Quoddy  is  bound  to  be  needed,  hence  must  be 
finished.  Q.E.D. 

It’s  as  simple  as  that  in  the  President’s  mind,  all  the 
opinions  of  experts  against  this  particular  project  being 
waved  airily  aside.  Which  is  terribly  important  because 
of  the  white  light  it  throws  on  Mr.  Roosevelt’s  mental 
processes.  It  reveals  the  highly  educated  theorist,  whose 
pure  logic  has  never  met  the  disappointment  of  actual 
business  experience. 

For  the  terrible  part  of  this  is  that  all  of  the  President’s 
premises  are  absolutely  correct.  Demand  for  electric 
energy  is  increasing  at  just  about  that  rate — is  more 
likely  to  exceed  it  than  to  fall  below  his  expectations.  It 
is  also  true  that  the  loss  in  transmission  over  long-dis¬ 
tance  power  lines  is  constantly  being  cut  down. 

So  what? 

Consider  for  a  moment  that  a  group  of  investors  had 
been  calculating  on  whether  they  would  put  their  money 
into  the  development  of  Quoddy.  Some  of  them,  if  not 
all,  would  be  men  who  had  listened  to  high-pressure 
salesmen  for  sure  get-rich-quick  schemes  before.  They 
would  listen  to  the  points  on  which  Mr.  Roosevelt  builds 
his  case,  then  they  would  ask  questions.  For  instance: 

Would  it  be  possible  for  some  competitor  to  put  up  a 
plant  that  would  generate  power  more  cheaply  than 
Quoddy  in  the  same  vicinity? 

Would  it  be  possible  for  some  competitor  to  put  up  a 
plant  which  would  generate  power  either  more  cheaply 
or  just  as  cheaply  a  little  closer  to  possible  markets,  thus 
cutting  down  initial  cost  of  the  power  line? 

Is  the  improvement  in  economies  in  steam-produced 
electricity  apt  to  enable  some  competitor  to  do  to  our 
plant  what  the  Bremen,  the  Rex,  the  Normandie  and  the 
Queen  Mary  did  to  the  Leviathan?  etc. 

Of  COURSE  private  investors  would  also  have  to  con¬ 
sider  other  problems  which  the  President  really  does  not 
have  to  consider.  For  instance,  what  local,  state  and  fed¬ 
eral  taxes  might  do  to  the  earnings.  For  instance,  whether 
the  Securities  Commission  would  permit  them  to  adver¬ 
tise  their  bonds  by  mentioning  this  certainty  of  increase 
in  demand  for  power;  the  surety  that  loss  in  transmission 
would  be  decreased;  above  all,  the  complete  safety  of 
the  money  invested! 

Which  is  rather  important  in  that  virtually  every  repu¬ 
table  engineer  who  has  examined  the  proposed  project 
has  been  convinced  that,  while  perfectly  possible,  from 
an  engineering  standpoint,  Quoddy  would  cost  far  more 
than  its  production  of  electricity  would  justify,  especially 
in  view  of  the  fact  that  it  is  at  some  distance  from  any 
probable  market. 

To  this  last  point  the  answer  has  frequently  been  made 
that  the  market  would  move  to  the  power  supply,  indi¬ 
cating  a  New  Deal  expectancy  that  the  district  around 
Eastport,  Maine,  would  become  a  great  manufacturing 


center.  This  is  interesting,  but  highly  speculative.  It 
involves  an  answer  to  the  question,  why  have  so  many 
textile  mills  been  built  in  the  South,  while  those  in  New 
England  have  languished?  Certainly  not  because  of  any 
lack  of  cheap  power.  Mostly  because  of  cheaper  labor, 
longer  hours  of  daylight,  mild  winters,  etc.  Whereas 
Quoddy  is  far  to  the  north  of  these  languishing  textile 
mills  of  New  Hampshire,  Massachusetts  and  Rhode 
Island,  and  much  further  from  the  market  for  manufac¬ 
tured  goods. 

Economically  it  is  all  of  a  piece,  though  not  quite  so 
spectacular,  as  the  government  having  spent  $50,000,000 
while  Mr.  Roosevelt  was  assistant  secretary  of  the  navy 
to  construct  the  Alaskan  Railway — longer  than  from 
Boston  to  Washington,  and  with  a  total  population  along 
the  line  of  6,000,  including  both  terminals,  and  includ¬ 
ing  Eskimos! 

The  argument  then  was  that  the  railroad  would  develop 
the  territory — that  Alaska  would  thrive.  Today  the  pop¬ 
ulation  is  a  little  less  than  it  was  twenty  years  ago.  The 
pure  logic  there  was  excellent  also.  But  the  physical 
facts  proved  different.  Elements  not  considered  at  the 
time — by  the  Administration — have  made  the  Alaskan 
railway  a  financial  fiasco. 

WTien  the  late  Theodore  Burton,  Senator  from  Ohio, 
was  killing  pork  barrel  river  developments  by  the  simple 
expedient  of  talking  them  to  death,  his  favorite  phrase 
was: 

“WTiy,  Mr.  President,  the  government  could  afford  to 
buy  every  pound  of  freight  which  may  be  offered  for 
transport  on  this  river,  and  burn  it.  It  would  cost  the 
treasury  much  less  than  making  this  stream  navigable.” 

Similarly,  the  government  could  transport  all  freight 
and  passengers  over  the  line  of  the  Alaskan  flailway  by 
airplane,  without  charge,  and  save  a  lot  of  money  as 
compared  with  interest  on  investment,  maintenance  and 
operating  charges  of  the  railroad. 

And,  in  the  opinion  of  engineers,  the  government  would 
save  a  lot  of  money  by  buying  electric  power  and  giving 
it  away  at  Eastport,  rather  than  proceeding  with  the  con¬ 
struction  of  Quoddy. 

One  wonders  whether  the  astute  Charley  Michelson 
contrived  in  some  hypnotic  fashion  to  induce  Samuel 
Insull  to  go  to  the  notification  ceremonies  for  Republican 
Vice-Presidential  candidate  Frank  Knox  at  Chicago.  And 
whether  he  then  notified  the  newspaper  and  movie  camera 
men  that  the  famous  formerly  exiled  utility  magnate 
would  be  found,  with  his  wife,  on  the  first  floor. 

Certainly  Michelson  thrilled  at  the  result.  Here  is  the 
best-advertised  figure  in  the  whole  utility  world,  a  man 
whose  very  name  is  tied  up,  in  the  popular  mind,  with 
everything  that  the  public  has  ever  resented  about  the 
industry,  and  in  addition  with  everything  the  gentry  who 
back  in  1928  and  1929  thought  they  were  going  to  get 
rich  hate  about  Wall  Street,  watered  stocks,  high-pressure 
salesmanship,  pyramiding,  etc.  He  is  identified  as  such 
an  enthusastic  supporter  of  the  Republican  ticket  that  he 
attends  a  meeting  designed  only  for  publicity,  and  in¬ 
tended  to  whip  up  G.O.P.  enthusiasm! 

It  makes  no  difference  whatever  whether  the  charges 
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^By  CARTER  FIELD 


l%|s  noted  JoaraaliaC  given  his  personal  comnienls 
gad  interpretations  on  enrrenC  happenings  affeeting 
the  electrical  Industry.  His  background  and  his  loea> 
tisn  at  Washington  make  hin  thoughts  Informative  and 
lateresting  even  though  all  may  not  agree  with  him. 


against  Insull  were  unfair.  It  makes  a  difference  that  he 
was  acquitted  by  a  court,  but  this  difference  is  on  the 
wrong  side!  He  escaped  punishment  in  the  view  of  a 
tremendous  lot  of  people,  and  whether  he  should  have 
been  punished,  or  whether  by  his  exile  and  notoriety  he 
was  punished,  has  nothing  to  do  with  the  case. 

Presumably  Mr.  Insull  is  for  the  election  of  Landon 
and  Knox,  despite  his  irritated  refusal  to  be  interviewed 
by  reporters  at  the  meeting.  But  he  should  have  been 
advised  that  he  is  considerably  too  well  known  in  Chicago 
to  have  escaped  the  notice  of  the  camera  men,  and  that 
his  being  at  that  meeting  would  be  worth  a  good  many 
hundred  thousand  dollars  in  publicity — ^not  to  Landon 
but  to  Roosevelt! 

But  it  needs  no  such  piling  up  of  logic  to  prove  that 
Insull  is  not  a  figure  calculated  to  bring  support  to  a 
political  candidate.  It  would  be  difficult  to  find  any  one 
whose  presence  at  the  Knox  meeting  would  have  been 
better  news  for  the  Democrats,  what  with  Roosevelt  being 
charged  with  hostility  to  the  electric  industry.  But  that’s 
only  part  of  the  picture. 

It  would  seem  that  by  this  time  the  poorest-informed 
public  relations  counsel  in  the  country  would  realize  the 
advisability  of  keeping  every  client  whose  name  is  asso¬ 
ciated  in  the  public  mind  with  big  money  out  of  the  lime¬ 
light  as  far  as  anti-Roosevelt  activities  are  concerned. 

Look  at  the  du  Fonts!  Here  is  a  family  which  it  might 
be  said  had  helped  build  up  America.  Early  du  Fonts 
made  the  powder  with  which  Commodore  Feary  won  the 
battle  of  Lake  Erie,  and  which  supplied  the  guns  of  war¬ 
ships  and  privateers  in  that  so  nearly  disastrous — for  this 
country — war. 

A  glance  at  the  record  of  American  participation  in  the 
World  War  will  show  that  while  nearly  every  other  ar¬ 
ticle  needed  for  our  armies  and  navy  was  long  delayed  in 
production,  was  criticised  sharply  after  it  had  been  pro¬ 
duced,  or  was  the  subject  of  whispered  or  open  scandal, 
the  production  of  explosives  seems  to  have  passed  un¬ 
scathed. 

The  du  Fonts  have  also  escaped  criticism  during  the 
various  cycles  of  muckraking,  have  never  been  attacked 
for  rebating,  wrecking  competitors  or  whatnot.  Above 
all,  the  investors  of  this  country  have  little  cause  to  hate 
them.  Most  people  who  put  money  in  their  enterprises 
have  profited. 

The  drinkers  of  the  country  should  approve  them,  for 
they  paid  a  considerable  fraction  of  the  total  cost  of  the 
campaign  which  finally  resulted  in  the  repeal  of  the 
Eighteenth  Amendment.  Mr.  Roosevelt  should  be  grate¬ 
ful  to  them,  for  without  repeal  the  deficit  in  the  federal 
treasury  would  be  just  one-and-a-half-billion  dollars 
more — ^the  amount  of  federal  liquor  taxes  realized  by  the 
treasury  since  repeal — and  the  growing  debt  of  the  fed¬ 


eral  government  would  be  increasing  half  a  billion  dol¬ 
lars  faster  a  year. 

But — because  eleven  persons  of  the  du  Font  name  at¬ 
tended  the  famous  Liberty  League  dinner  last  winter, 
when  Alfred  E.  Smith  attacked  Roosevelt  for  broken  plat¬ 
form  pledges,  it  is  the  almost  unanimous  judgment,  not 
only  of  new  dealers  hut  of  disinterested  observers,  that  the 
opposition  of  the  once-potent,  brown-derhied  gentleman 
has  been  converted  from  a  New  Deal  liability  to  a  New 
Deal  asset. 

Mind  you,  this  is  a  fact  not  a  theory.  The  writer  is 
as  much  puzzled  as  any  utility  magnate  as  to  the  why  and 
wherefore.  He  has  propounded  the  question  to  literally 
hundreds  of  people. 

There  are  only  two  answers,  neither  satisfactory.  One 
is  that  the  du  Fonts  are  “rich.”  The  other  is  that  the 
du  Fonts  make  munitions — hence  incur  the  resentment  of 
peace  advocates.  That  having  a  big  explosives  plant 
might  be  rather  handy  if  the  United  States  gets  into  a 
war  does  not  figure.  The  theory  of  so  many  peace  advo¬ 
cates  is  not  “Walk  softly — but  carry  a  big  stick.”  It’s 
“Butt  into  every  other  nation’s  business,  but  don’t  carry 
any  stick  at  all.” 

The  whole  point  is,  if  you  are  rich,  and  especially  if 
you  are  connected  with  the  utilities,  don’t  break  into  the 
newspapers  on  the  Republican  side — unless  you  want  to 
help  Roosevelt! 

For  years  Hearst  has  been  educating  the  people  of 
California,  the  state  in  which  he  has  always  been  most 
potent,  to  hate  the  corporations  in  general  and  the  utility 
corporations  in  particular.  The  “peepul”  should  own 
their  utilities,  he  has  insisted. 

Lately  the  people  of  San  Francisco  have  begun  to 
wonder  a  little.  At  least  twice  thev  have  voted  against 
plunging  the  city  into  debt  to  build  a  transmission  line 
to  bring  the  fletch-Hetchy  power  to  town,  despite  the  in¬ 
sistence  of  the  Fublic  Works  Administrator  that  this  must 
be  done.  The  fact  there  is  that  the  terms  of  the  law  under 
which  Hetch-Hetchy  power  became  available  forbid  its 
being  sold  to  a  privately  owned  utility.  But  the  San 
Franciscans  hate  to  waste  all  that  money! 

But  Mr.  Hearst’s  alarm  about  federal  spending,  piling 
up  federal  debt,  and  sure-to-be-greater  federal  taxes 
leaves  the  “have-nots”  utterly  cold.  And  they  have  been 
reading  in  the  Hearst  papers  for  lo,  these  many  years, 
how  wicked  the  corporations  are.  For  of  course  they 
know  they  aren’t  going  to  pay  the  taxes. 
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Ross  Submits  Plan  Proposing 
Unification  of  Federal  Systems 

Suggests  interconnection  of  Columbia  River  projects  with  municipal 
systems  and  power  districts  in  Northwest  —  Cites  reasons  for  prefer¬ 
ence  to  state  power  plan  —  Maintains  region  will  absorb  power 


A  plan  proposing  unification  of  the 
federal  power  system  on  the  Columbia 
River  with  the  municipal  systems  of 
Seattle,  Tacoma  and  other  west  Wash¬ 
ington  cities  and  power  districts  has  been 
presented  by  City  Light  Superintendent 
J.  D.  Ross  of  Seattle,  who  declares  such  a 
plan  would  be  worth  $100,000,000  to  the 
Pacific  Northwest. 

Mr.  Ross  suggests  construction  of  in¬ 
terconnecting  transmission  lines  between 
the  systems  at  federal  expense,  to  serve 
local  power  districts  and  municipal  sys¬ 
tems  in  the  various  counties  at  uniform 
wholesale  rates.  He  advocates  this  fed¬ 
eral-municipal  combination  in  preference 
to  the  state  power  program  measure 
which  is  to  be  submitted  to  the  voters 
at  the  November  election. 

Plan  of  distribution 

The  municipal  systems  in  Seattle  and 
elsewhere  would  continue  to  function 
under  his  plan  as  they  do  now,  Mr.  Ross 
said,  but  they  would  gain  a  market  for 
their  waste  power  and  have  a  mutual 
“standby”  in  the  federal  generating 
plants  in  emergencies. 

A  surplus  of  power  from  the  Seattle 
system  would  be  available  to  the  federal 
plant  at  Grand  Coulee  and  Bonneville 
during  the  summer,  when  local  demands 
are  lowest  and  Columbia  district  demands 
are  highest,  Mr.  Ross  states.  This  would 
be  returned  in  winter  when  the  situation 
is  reversed. 

In  discussing  the  plan  of  distribution 
Mr.  Ross  said:  “The  federal  government 
is  building  Coulee  and  Bonneville  and 
should  hold  and  operate  them.  The  fed¬ 
eral  government  should  also  build,  hold 
and  operate  the  main  transmission  lines, 
not  only  interconnecting  these  two  plants, 
but  also  those  main  lines  required  to 


reach  the  main  centers  of  distribution. 
The  distribution  would  be  done  by  the 
people  themselves,  in  districts  that  they 
are  now  forming,  and  in  the  cities  by 
municipal  plants,  as  Seattle,  Tacoma, 
Ellensburg  and  Blaine  are  now  doing  .  .  . 
With  the  federal  government  selling  at 
wholesale  to  each  district  the  whole  plan 
becomes  exceedingly  simple.  The  gov¬ 
ernment  then  has  the  handling  of  the 
power  plants  and  lines,  and  the  returning 
of  their  cost  to  the  National  Treasury. 
The  people  have  their  own  power  .  .  . 

“A  referendum  bill  for  state  power,” 
Mr.  Ross  said,  “is  to  be  voted  on  in 
November.  This  bill  would  tax  the  peo¬ 
ple  of  the  State  of  Washington  by  the 
issuance  of  general  lien  bonds  to  the  tune 
of  $30,000,000  to  be  borne  by  the  tax¬ 
payer,  and  would  add  a  host  of  unneces¬ 
sary  employees  to  no  purpose  except 
interference.  Such  an  added  cost  cer¬ 
tainly  cannot  bring  the  low  rates  we  all 
hope  for,  which  we  can  easily  and  quickly 
bring  through  the  federal  and  district 
plan  ...  We  can  easily  finance  from 
revenue  bonds  and  not  tax  the  people  for 
power,  so  why  vote  $30,000,000  as  a  tax 
burden?  .  .  . 

“When  Muscle  Shoals,  Boulder  Dam, 
Bonneville,  Coulee  and  all  other  federal 
plants  are  later  considered  as  a  unified 
national  system  no  doubt  a  schedule  of 
rates  for  wholesale  power  will  be 
made  .  .  .” 

Purchase  of  private  companies 

Commenting  on  competition  with  pri¬ 
vate  utilities,  Mr.  Ross  said:  “All  this 
distribution  of  current  must  be  carried 
out  in  competition  with  powerful  private 
systems  unless  those  systems  are  pur¬ 
chased  by  the  public  power  districts  at  a 
fair  price.  Competition  of  the  public 
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plants  against  the  private  plants  brought 
-  great  reductions  in  electric  rates,  but  after 
these  reductions  were  realized  the  rate 
was  still  twice  as  high  as  it  would  be 
without  the  cost  of  duplication,  because 
two  electric  systems  cost  twice  as  much 
as  one  .  .  .  Every  public  plant  or  district 
can  make  great  reductions  through  com¬ 
petition,  but  it  should  be  only  after  every 
effort  has  been  exhausted  to  purchase  the 
existing  private  company’s  holdings  at  a 
fair  price.” 

The  market — that  is  the  question 

As  a  market  for  the  power,  Mr.  Ross 
thinks  the  normal  growth  of  the  region 
will  absorb  it  in  time.  He  suggests  the 
use  of  Bonneville  power  in  the  Coulee 
area  now  to  build  up  the  load.  He  sug¬ 
gests  the  location  of  at  least  sufficient 
new  industries  to  supply  the  local  mar¬ 
ket.  He  suggests  a  uniform  rate  schedule 
for  the  federal  power  in  all  projects,  with 
retail  rates  modified  to  meet  the  needs 
for  each  local  community.  As  a  market 
for  surplus  power  he  suggests  the  use  of 
many  local  steam-electric  boiler  district 
heating  plants  in  the  cities  of  the  region. 
He  estimates  the  demand  for  power  in  the 
region  as  18,760,000,000  kw.-hr.  in  1942. 

• 

"Original  Cost” 
Orders  Are  Issued 

At  hearings  last  week  it  was  an¬ 
nounced  by  the  New  York  Public  Serv¬ 
ice  Commission  that  orders  are  to  be 
issued  to  Yonkers  Electric  Light  & 
Power  Company  requiring  it  to  change 
its  books  so  that  original  costs  of  the 
property  would  be  shown  thereon. 
These  orders  are  issued  following  the 
recent  decision  of  the  New  York  State 
Court  of  Appeals  upholding  the  im¬ 
mediate  installation  of  lower  rate  scales 
on  a  temporary  basis  pending  proof  of 
confiscation  (Electrical  World,  July 
25,  1936,  page  6). 

Numerous  changes  in  the  primary  rec¬ 
ords  would  be  made  if  the  company 
should  accede  to  the  commission’s  orders, 
among  them,  fixed  capital  reduction  of 
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Chattanooga  and  T.V.A.  Jockey 
for  Position  in  New  Agreement 

Who  will  sign,  who  can  sign,  who  will  sign  first,  does  legal  authority 
exist  are  questions  befogging  City>T.V.A.  agreement 

Special — From  the  Washington  Bureau  of  Electrical  World 

Tennessee  Electric  Power  Company,  one  of  the  nineteen  utility  companies 
engaged  in  a  court  test  of  the  constitutioruUity  of  the  Tennessee  Valley  Author- 
ity,  secured  a  temporary  injunction  to  prevent  the  city  of  Chattanooga,  Tenn., 
from  obtaining  power  from  T.V.A.  The  injunction  was  granted  by  Judge 
A.  T.  Faest  of  the  state  Chancery  Court. 

Coming  just  as  the  City  Council  was  considering  the  proposed  contract,  the 
injunction  move  was  preceded  by  an  amendment  to  the  suit  now  pending 
before  the  federal  court  at  Knoxville  asking  that  court  for  an  injunction  halt¬ 
ing  further  T.V.A.  activities  or  extensions  pending  final  determination  of  the 
issue.  In  the  event  that  the  utilities  should  win  the  suit,  they  ask  permission 
to  force  T.V.A.  “to  restore  conditions  existing  at  the  present  time.” 


|573,415>  surplus  reduction  of  $418,655, 
reserves  reduced  $31,281,  accounts  re¬ 
ceivable  increased  $97,020,  miscellaneous 
suspense  increased  $16,728,  miscellane¬ 
ous  investments  increased  $9,730. 

When  and  if  these  changes  are  made, 
the  commission  is  of  the  opinion  that 
fixed  capital  accounts  will  reflect  the  ac¬ 
tual  cost  of  the  property  to  the  company. 

The  proceedings  are  being  watched 
avidly  by  a  number  of  utility  interests 
which  see  the  long-range  financial  dis¬ 
turbances  inherent  in  any  situation  where 
a  regulatory  body  assiunes  the  power  to 
alter  fixed  capital  records  of  a  going 
public  utility  organization. 

• 

Novel  Ideas  Feature 
LE.S.  Lamp  Program 

The  Rocky  Mountain  Electrical  Asso¬ 
ciation  has  originated  a  series  of  unusual 
ideas  for  stimulating  interest  in  its  ap¬ 
proaching  LE.S.  lamp  campaign  through¬ 
out  Colorado,  New  Mexico  and  Wyoming, 
Several  phases  of  the  program  already 
have  been  perfected;  others  are  being 
saved  for  the  association’s  annual  con¬ 
vention  at  Sante  Fe,  N.  M.,  September 
21  to  23. 

Every  delegate  to  the  convention  will 
sign  a  Sight-Saving  pledge.  This  pledge 
will  be  incorporated  in 
the  identification  badges 
which  will  be  issued  to 
indicate  payment  of  the 
registration  fee.  The 
badges  will  be  enlarged 
replicas  of  the  official 
LE.S.  tags.  The  pledge 
contained  on  them  certi¬ 
fies  that  the  wearer  ap¬ 
preciates  the  importance 
of  proper  lighting,  will 
use  one  or  more  LE.S. 
lamps  for  better  seeing, 
and  that  he  will  make 
every  effort  to  promote 
the  cause  of  Better  Light- 
Better  Sight. 

One  of  the  provisions 
governing  the  convention 
will  be  a  fine  of  one- 
standard,  three-light 
LE.S.  floor  lamp  for 
failure  to  wear  the  offi¬ 
cial  badge. 

Another  novel  touch  to 
the  convention  will  be  in¬ 
troduction  of  the  largest 
LE.S.  tag  in  the  nation. 

Several  of  the  nation’s 
foremost  authorities  on 
illumination  are  in¬ 
cluded  in  the  program. 

They  and  others  will  dis- 
cu.«s  the  value  of  the 
lighting  load  to  electric 
light  companies. 


After  long  months  of  preliminary  ne¬ 
gotiations  between  the  city  of  Chatta¬ 
nooga  and  the  Tennessee  Valley  Author¬ 
ity,  some  signatures  have  been  affixed  to 
the  new  contract  between  the  parties  and 
Chattanooga  citizens  committed  to  T.Y.A. 
kilowatts,  T.V.A.  taxes  or  T.V.A.  law¬ 
suits.  Maybe  to  all  three. 

Known  locally  as  “The  Dynamo  of 
Dixie,”  it  is  doubtful  in  the  opinion  of 
informed  observers  that  Chattanooga  will 
soon  whir  with  T.V.A.’s  kilowatts  due 


to  two  legal  questions  which  may  be 
raised  shortly.  First  question  is:  Does 
the  “Chattanooga  Electric  Power  Board” 
have  authority  to  sign  for  the  city? 
Second  question:  If  so,  has  the  board 
the  power  to  create  $8,000,000  of  new 
obligations  to  rest  upon  the  citizens? 

Latest  advices  to  Electrical  World 
indicate  that  City  Attorney  Joe  W.  An¬ 
derson  has  been  successful  in  absolving 
the  city  from  any  direct  connection  with 
the  contract  and  has  successfully  passed 
responsibility  to  the  city  power  board, 
headed  by  Col.  Howard  C.  Fiske. 

Doubts  existing  in  T.V.A.  circles  as 
to  authority  of  the  power  board  created 
by  the  1935  Tennessee  Legislature  have 
now  been  dispelled,  it  is  said,  as  T.V.A.’s 
General  Solicitor  James  Fly  has  revoked 
previous  insistence  that  the  city  commis¬ 
sion  authorize  and  direct  the  Mayor  to 
sign  for  the  city.  Meanwhile  the  five 
members  of  the  power  board  have  signed 
and  execution  by  T.V.A.  is  considered  to 
be  imminent. 

T.V.A.  moves  along  many  fronts 

V.  D.  L,  Robinson  announces  that  con¬ 
struction  of  a  30-mile  transmission  line 
between  Chickamauga  Dam  and  Watts 
Bar  damsite  is  to  begin  today.  The  line 
will  tie  in  with  the  Norris-Wilson  line, 
will  consist  in  part  of  21  steel  towers, 
will  employ  about  200  men  and  is  ex¬ 
pected  to  be  completed  in  approximately 
four  months. 

W.  W.  Woodruff,  T.V.A.  engineer  of 
construction  design,  will  be  in  charge  of 
the  project,  Mr.  Robinson  said. 

H.  W.  Meeks,  superintendent  of  Alcorn 
County  Electric  Power  Association,  has 
announced  that  the  10  per  cent  surcharge 
on  standard  T.VA.  retail  rates  is  to  be 
dropped  from  August  bills,  as  was  done 
in  Tupelo,  and  2,093  members  may  ex¬ 
pect  lower  bills  as  a  result. 

From  Natchez,  Miss.,  word  comes  that 
Franklin,  Jefferson  and  Amite  Counties 
are  being  surveyed  by  L.  C.  Smith  and 


OPERATES  WITHIN  3  CYCLES 


Hiis  grid  assembly  is  half  of  the  interrupters  in  a 
single-pole  unit  of  a  three-phase  breaker  with  an 
interrupting  rating  of  2,500,000  kva.  at  287,500 
volts.  These  Westinghouse  De'ion  grid  interrupters 
for  Boulder  Dam  circuit  breakers  open  in  less  than 
three  cycles 
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New  $4,593,300  R.E.A.  Allocation 
Makes  Grand  Total  of  $19,550,000 


Harris  Butler  of  the  State  Planning  Com¬ 
mission  for  a  112-mile  rural  line  served 
by  T.V.A. 


■j®  snoriage  l!iXi8ts  in  Latest  appropriation  marks  final  stage  in  evolution  of  R.E.A.  from 

Say  Companies  emergency  to  permanent  status  —  Future  funds  will  come  from 

At  a  press  conference  this  week  Presi-  Reconstruction  Finance  Corporation  instead  of  Emergency  Relief 
dent  Roosevelt  said  the  T.V.A.-Common- 
wealth  &  Southern  power  agreement 
might  not  be  canceled  by  T.V.A.,  as  an¬ 
nounced  (Electrical  World,  August  8, 

1936,  page  5),  and,  in  fact,  might  be 
extended. 

The  President’s  contention  that  a 
“power  shortage”  exists  in  T.V.A.  areas 
is  flatly  contradicted  by  utility  spokes¬ 
men.  Instead,  it  is  said,  T.V.A.  must  con¬ 
tinue  the  agreement  to  provide  an  im¬ 
portant  outlet  for  Norris  Dam  power. 

This  outlet  would  disappear  should  the 
constitutionality  of  T.V.A.  fail  to  be  con¬ 
ceded  in  impending  Supreme  Court  cases. 


ceived  a  supplementary  allotment  of 
$237,600  for  building  219  miles  of  line 
in  Catoosa,  Whitfield,  Dade,  Chatooga, 
Hoyd,  Murray,  Gordon  and  Walker 
Counties  in  Georgia  and  in  Hamilton 
County,  Tennessee. 

Federated  Rural  Electric  Association 
of  Jackson,  Minn.,  has  received  a 
supplementary  allotment  of  $121,000 
for  building  150  miles  of  line  in  Jack- 
son  and  Martin  Counties. 

Johnston  County  Electric  Member¬ 
ship  Corporation  has  received  a  supple¬ 
mentary  allotment  of  $230,000  for  build¬ 
ing  230  miles  of  lines  in  Johnston,  Wake 
and  Harnett  Counties,  North  Carolina. 

Northwestern  Rural  Electric  Co-opera¬ 
tive  Association  of  Meadville,  Pa.,  has 
received  a  supplementary  allotment  of 
$299,000  for  building  251  miles  of  line 
in  Crawford  and  Erie  Counties,  and 
possibly  a  Diesel  generating  plant  if  a 
satisfactory  wholesale  source  cannot  be 
found. 

Rock  County  Electric  Co-operative 
Association  of  Janesville,  Wis.,  has  re¬ 
ceived  a  supplementary  allotment  of 
$325,000  for  building  319  miles  of  line 
in  Rock,  Dane,  and  Walworth  Counties. 


Nineteen  new  allocations  totaling 
$4,593,300  have  been  made  by  R.E.A. 
This  brings  the  total  amount  of  R.E.A. 
funds  lent  or  definitely  earmarked  to 
$19,554,028.  This  money  is  to  finance 
more  than  17,750  miles  of  distribution 
lines  serving  67,000  farm  customers 
that  have  never  before  had  electricity. 
With  these  allocations  R.E.A.  has 
definitely  changed  its  status  from  an 
emergency  to  a  permanent  agency  as 
provided  by  Congress. 

Heretofore  R.E.A.  loans  have  been 
drawn  against  earmarked  funds  avail¬ 
able  under  the  Emergency  Relief  Ap¬ 
propriation  Act  of  1935.  Henceforth 
the  Rural  Electrification  Act  provides 
that  loans  will  be  made  for  the  fiscal 
year  ending  June  30,  1937,  from  funds 
of  /the  Reconstruction  Finance  Corpora- 


Miami  Lighting  Show 
Highly  Successful 

Florida  electrical  dealers,  architects, 
members  of  the  building  trades,  students 
and  professors  of  electrical  engineering, 
and  public  utility  men  attended  the  Com¬ 
mercial  Industrial  Lighting  Conference 
and  Exposition  held  recently  at  Miami. 
This  conference,  sponsored  by  the 
Florida  Power  &  Light  Company  under 
the  direction  of  A.  C.  Bergh,  lighting 
specialist,  was  planned  to  present  new 
concepts  in  art  and  practice  of  lighting. 

This  was  Florida’s  first  state-wide 
commercial  -  industrial  lighting  con¬ 
ference.  More  than  a  hundred  delegates 
were  in  attendance  at  the  opening  ses¬ 
sion,  and  before  the  close  of  the  two- 
day  conference  260  had  registered. 
Planned  primarily  for  Florida  Power  & 
Light  men,  representatives  from  26 
cities  in  their  system  were  present,  and 
seven  districts  outside  this  chain  had 
men  in  attendance.  Nine  out-of-state 
districts  were  also  represented. 

The  conference  program  included  dis¬ 
cussions  of  “Light  for  Seeing  Activities,” 
“Co-ordination  of  Light  and  Architec¬ 
ture,”  “Architectural  Lighting,”  and 
“Lighting  for  Selling.”  The  speakers 
were  J.  M.  Ketch,  A.  L.  Powell,  M.  E. 
Olson,  D.  B  Clark,  all  of  General 
Electric  Company;  J.  L.  Stair,  Curtis 
Lighting,  Inc.;  S.  J.  Lough,  Holophane 
Company;  Charles  Burch,  Pittsburgh 
Reflector  Company,  and  E.  C.  Knox,  elec¬ 
trical  inspector  of  the  city  of  Miami. 

Some  34  exhibitors  co-operated  by 
showing  lamps  of  various  kinds.  The 
lamp  mart,  held  after  the  close  of  the 
conference,  displayed  several  hundred 
I.E.S.  lamps,  designed  by  seventeen 
national  lamp  manufacturers. 


/  Colquitt  County  Rural  Electric  Com¬ 
pany  of  Moultrie,  Ga.,  has  received 
$275,000  to  build  260  miles  of  rural 
lines  in  Colquitt,  Brooks,  Mitchell, 
Thomas,  Tift  and  Worth  Counties. 
Power  will  be  supplied  at  wholesale  by 
the  city  of  Moultrie. 

Franklin  County  Electric  Co-opera¬ 
tive  of  Greenville,  Mass.,  has  received 
$200,000  to  build  180  miles  of  lines  in 
Franklin  and  Hampshire  Counties. 

Buffalo  County  Electric  Co-operative 
Association  of  Arcadia,  Wis.,  has  re¬ 
ceived  $260,000  to  build  252  miles  of 
rural  lines  in  Buffalo  and  Trempealeau 
Counties.  Power  will  be  supplied  by 
the  City  of  Arcadia. 

/North  Georgia  Electric  Membership 
Corporation  of  Ringgold,  Ga.,  has  re¬ 


Vievo  allocations  of  R.F.C.  funds 


The  projects  in  the  following  para¬ 
graphs  were  originally  allotted  funds 
from  the  Emergency  Relief,  but  their 
original  grants  have  been  rescinded  and 
new  allocations  have  been  made  from 
R.F.C.  funds.  In  every  case  the  original 
grants  have  been  increased. 

Scott  County  Electric  Co-operative  of 


NO  MIDSUMMER  SLUMP  IN  FLORIDA 


Record-breaking  sales  figures  can  be  expected  wben  this  crowd  gets  started. 
Managers  and  sales  executives  of  Florida  Power  &  Light  Company  gather 
at  Miami  to  map  out  new  selling  campaign 
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Winchester,  Ul.,  has  received  $105,000 
to  build  85  miles  of  lines  in  Scott 
County. 

Pike  Coimty  Electric  Co-operative  of 
Pittsfield,  Ill.,  has  received  $385,000  to 
build  362  miles  of  lines  in  Pike,  Cal¬ 
houn,  Scott  and  Adams  counties  in 
Illinois  and  Marion  County  in  Missouri. 

Menard  County  Electric  Cooperative 
of  Petersburg,  Ill.,  has  received  $135,000 
to  build  116  miles  of  lines  in  Menard, 
Sangamon,  Cass  and  Logan  Counties. 

Rural  Electrification  Convenience  Co¬ 
operative  of  Virden,  Ill.,  has  received 
$260,000  to  build  232  miles  of  line  in 
Sangamon,  Christian,  Montgomery,  Mor¬ 
gan  and  Macoupin  Counties. 

Henry  County  Rural  Electric  Member¬ 
ship  Corporation  of  Newcastle,  Ind.,  has 
received  $413,000  to  build  378  miles  of 
line  in  Henry,  Delaware,  Fayette,  Han¬ 
cock,  Madison,  Randolph,  Rush  and 
Wayne  Counties. 

Monona  County  Rural  Electric  Co¬ 
operative  of  Onowa,  Iowa,  has  received 
$245,000  to  build  243  miles  of  line  in 
Monona,  Woodbury,  Harrison  Counties. 

Shelby  County  Rural  Electric  Co¬ 
operative  of  Harlan,  Iowa,  has  received 
$267,500  to  build  250  miles  of  line  in 
Shelby,  Cass,  Harrison  and  Pottawatta¬ 
mie  Counties. 

Marion  County  Electric  Co-operative 
of  Palmyra,  Mo.,  has  received  $330,000 
to  build  320  miles  of  line  in  Marion, 
Lewis,  Monroe,  Shelby  and  Ralls 
Counties. 

Lewis  County  Electric  Co-operative 
of  Monticello,  Mo.,  has  received 
$235,000  to  build  225  miles  of  line  in 
Lewis.  Clarke  and  Marion  Counties. 

Southern  Nebraska  Rural  Power 
District  of  Hastings,  Neb.,  has  received 
$428,000  to  build  351  miles  of  line  in 
Adams,  Kearney  and  Phelps  Counties. 


Four  More  Nations 
to  Attend  Congress 

Latest  acceptances  bring  total  to  fifty — 
British  delegates  nominated  —  Presi¬ 
dent  Roosevelt  to  address  session 

Acceptances  from  four  more  nations 
have  been  received  by  the  American  Na¬ 
tional  Committee  of  the  Third  World 
Power  Conference,  bringing  the  total  to 
50  countries  that  have  announced  partic¬ 
ipation  in  the  conference.  New  Zealand, 
Guatemala,  Colombia  and  Netherlands 
East  Indies  have  just  notified  the  com¬ 
mittee  of  their  plans  to  participate  in  the 
conference  and  will  send  delegates. 

R.  J.  Harvey,  consulting  engineer,  has 
been  appointed  the  official  delegate  of 
New  Zealand,  and  Engineer  Luis  Schles- 
inger  Carrera  will  represent  Guatemala; 
Wouter  Cool,  general  secretary  of  the 
Royal  Institution  of  Engineers,  Nether¬ 
lands  East  Indies.  The  Colombian  delega¬ 
tion  has  not  yet  been  chosen. 

Premier  Baldwin  has  nominated  the 
following  official  delegates  to  represent 
the  government  of  Great  Britain:  Lord 
Falmouth,  vice-president  Conjoint  Con¬ 
ference  of  Public  Utility  Associations; 
N.  G.  Gedye,  British  delegate  to  the  In¬ 
ternational  Commission  on  Large  Dams 
of  the  World  Power  Conference;  T. 
Hardie,  director  Gas  Light  &  Coke  Com¬ 
pany;  J.  M.  Kennedy,  Electricity  Com¬ 
missioner;  Dr.  F.  M.  Lea,  Department 
of  Scientific  and  Industrial  Research;  C. 
H.  Merz,  member  British  National  Com¬ 
mittee  of  the  World  Power  Conference; 
Sir  Archibald  Page,  chairman  Central 
Electricity  Board;  C.  Rodgers,  deputy- 
director  British  Electrical  and  Allied 
Manufacturers’  Association;  Dr.  F.  S. 
Sinnatt,  director  of  fuel  research.  De¬ 


partment  of  Scientific  and  Industrial 
Research;  E.  T.  Williams,  assistant  di¬ 
rector  of  electrical  engineering,  British 
Admiralty. 

Official  representatives  from  public 
and  private  organizations  in  45  states 
have  been  named  to  attend  the  confer¬ 
ence.  More  than  300  such  representa¬ 
tives  have  been  selected  to  attend  the 
meeting  on  behalf  of  state  and  local 
governments  and  research  organizations. 
Governors  of  sixteen  states  have  thus  far 
appointed  official  representatives  and  a 
dozen  other  states  will  send  officials  of 
their  public  utility  commissions.  The 
remaining  states  will  be  represented  by 
business  men,  university  officials,  etc. 

President  Roosevelt  will  address  a 
joint  session  of  the  Third  World  Power 
Conference  and  the  Second  Congress  on 
Large  Dams  on  Friday  afternoon,  Sep¬ 
tember  11,  at  Constitution  Hall,  it  was 
announced  at  the  White  House  last  week. 
Present  on  this  occasion  will  be  about 
700  or  more  foreign  dignitaries,  desig¬ 
nated  by  their  governments  to  attend  the 
conference,  members  of  the  Diplomatic 
Corps,  government  officials  and  repre¬ 
sentatives  of  the  utility  industry. 

The  ^^Sun  Motor” 
Emerges  Again 

“There  will  come  a  time,  probably 
still  far  distant,  when  coal  and  oil  will 
be  luxuries,”  said  Dr.  C.  G.  Abbot, 
secretary  Smithsonian  Institution,  this 
week  in  connection  with  the  World 
Power  Conference  announcement  that  his 
model  “sun  motor”  would  be  displayed 
and  operated  at  the  conference. 

“Hydro-electric  power  will  always  be 
available,”  he  continued,  “but  it  may 
well  be  that  the  inexhaustible  energy  of 
the  sun’s  rays,  millions  of  times  exceed¬ 
ing  all  probable  demands,  will  be  called 
upon.  If  so,  it  is  hoped  that  these 
studies  I  have  made  of  efficient  methods 
to  utilize  the  sun’s  rays  for  power  may 
lead  to  an  economic  solution.” 

Present  plans  contemplate  that  World 
Power  Conference  visitors  may  view  a 
combination  of  parabolic  mirrors, 
“Pyrex”  tubes  and  a  commercial  solu¬ 
tion  called  “Avoclar.”  Thus  the  “sun 
motor”  emerges  again,  reminding  power 
engineers  of  woodcuts  in  very  old  text¬ 
books  which  depicted  previous  sun  mo¬ 
tors,  terrestrial  magnetism  motors,  tide 
power  generators,  and  other  stimuli  to 
youthful  imaginations. 

• 

Detroit  Edison  Calls  Bonds 

Detroit  Edison  Company  has  called  for 
redemption  on  October  1  at  107 and 
accrued  interest  the  outstanding  general 
and  refunding  mortgage  5  per  cent 
bonds,  series  C,  due  August  1,  1962. 


FLOODLIGHTING  WORLD’S  FAIR  SITE 


Charles  Poey,  lighting  bureau  manager  of  New  York  &  Queens  Electric 
Light  &  Power  Company,  floodlights  the  site  of  New  York’s  1939  World’s 
Fair.  Work  proceeds  day  and  night,  and  345  Westinghouse  AFA-20  flood¬ 
lighting  units  preclude  use  of  automobile  and  truck  headlights 
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SteamReplacesHydro 
in  Drought  States 

Advent  of  what  has  proved  to  be  the 
worst  drought  on  record  has  cast  a  for¬ 
bidding  shadow  on  the  government’s 
“glittering”  hydro  program.  The 
drought,  according  to  figures  of  both 
the  Edison  Electric  Institute  and  the 
Federal  Power  Commission,  has  made 
deep  inroads  into  the  amounts  of  hydro 
power  usually  generated  during  this 
period  of  the  year.  Although  the  out¬ 
put  of  all  electric  light  and  power  plants 
has  continued  at  record  levels,  thanks 
to  reserve  steam  capacity,  there  has 
been  a  marked  falling  off  in  the  genera¬ 
tion  of  electricity  by  hydro  plants  and 
a  sharp  rise  in  the  amount  of  steam¬ 
generated  energy.  Hydro,  it  would  seem, 
is  not,  as  the  government  would  have 
us  believe,  an  infallible  power  source. 

The  West  Central  and  Central  In¬ 
dustrial  regions  are  perhaps  the  worst 
hit.  The  West  Central  region  includes 
the  states  of  Minnesota,  which  last  year 
generated  over  45  per  cent  of  its  out¬ 
put  by  water  power;  Iowa,  with  50  per 
cent  of  its  output  coming  from  water 
power,  and  Missouri,  with  38  per  cent 
hydro  generated  output,  according  to 
last  year’s  figures.  In  the  Central  In¬ 
dustrial  region  is  Wisconsin,  which  gen¬ 
erated  2,291,000,000  kw.-hr.  last  year, 
of  which  48  per  cent  was  from  water 
power. 

The  following  tabulation,  based  on 
Federal  Power  Commission  figures, 
clearly  reflects  the  effect  of  drought 
conditions  on  hydro  and  steam  generated 
output  in  several  of  the  states: 

Hydro  .Steam 

Thousand  Thousand 
Kw.-Hr.  Kw.-Hr. 

Minnesota 


May .  77,320  25.661 

June .  61,908  67,859 

Iowa 

May .  90,497  82,610 

June .  75,917  84,586 

Missouri 

May .  9,312  90,843 

June .  7,754  100,630 

Nebraska 

May .  4,801  51,136 

June .  3,927  53,227 

Kansas 

May .  1,567  96,282 

June .  1,452  104,167 

Wisconsin 

May .  121,509  92,714 

June .  76,360  109,509 

Michigan 

May .  116,170  337,329 

June .  88,107  350,291 


Stocks  of  coal  held  by  electric  power 
utilities  on  July  1,  1936,  amounted  to 
6,647,563  net  tons,  which  is  a  decrease 
of  about  0.8  per  cent  compared  to  June 
1,  1936,  and  16.1  per  cent  below  stocks 
on  July  1  last  year.  Utility  plants  con¬ 
sumed  3,309.361  net  tons  of  coal  in 
June,  1936,  an  increase  of  12  per  cent 
over  the  2,954,062  net  tons  consumed  in 


May.  This  is  a  further  indication  of 
the  increased  use  of  steam  occasioned  by 
the  drought. 

June  Air  Units  Orders 

Orders  booked  by  98  manufacturers 
of  air-conditioning  systems  and  equip¬ 
ment  had  a  value  of  $4,336,636  in  June, 
•  compared  with  $4,412,681  in  May,  a  de¬ 
crease  of  1.7  per  cent,  the  Department 
of  Commerce  reports.  June  orders 
brought  the  total  for  the  first  six  months 
of  the  year  to  $20,416,446. 


llluminatingr  Engineering  Society — An¬ 
nual  convention,  Statler  Hotel,  Buf¬ 
falo,  N.  Y.,  August  31-Septeniber  3. 
A.  D.  Cameron,  general  secretary,  29 
West  39th  Street,  New  York. 

Third  Worid  Power  Conference — ^Wash¬ 
ington,  D,  C.,  September  7-12.  Joel 
Wolfsohn,  executive  secretary.  In¬ 
terior  Building,  Washington,  D.  C. 

International  Association  of  Eiectrical 
Inspectors — Western  section.  Brown 
Hotel,  Louisville,  Ky.,  August  31- 
September  3 ;  Eastern  section.  Hotel 
New  Yorker,  New  York,  September 
8-10  ;  Northwestern  section,  Olympian 
Hotel,  Olympia,  Wash.,  September 
14-16;  Southwestern  section.  Hotel 
Fresno,  Fresno,  Calif.,  September 
21-24 :  Southern  section.  Hotel  Adol¬ 
phus,  Dallas,  Tex.,  September  28- 
October  1. 

Pennsylvania  Electric  Association — An¬ 
nual  meeting,  Bedford  Springs  Hotel, 
Bedford  Springs,  Pa.,  September  9-11. 
Harold  A.  Buch,  secretary.  Telegraph 
Building,  Harrisburg,  Pa. 

National  Electrical  and  Radio  Exposi¬ 
tion — Grand  Central  Palace,  New 
York,  N.  Y.,  September  9-19.  Ralph 
Neumuller,  secretary,  480  Lexington 
Avenue,  New  York,  N.  Y. 

Maryland  Utilities  Association — Mid¬ 
year  meeting,  George  Washington 
Hotel,  Ocean  City,  Md.,  September  12. 
E.  J.  Hand,  secretary,  Clayton  Build¬ 
ing,  Elkton,  Md. 

West  Virginia  Pnblic  Utilities  Association 
— Annual  meeting,  Greenbrier  Hotel, 
White  Sulphur  Springs,  W.  Va.,  Sep¬ 
tember  18-19. 

Rocky  Mountain  Electrical  Association 
— Annual  convention,  Santa  Fe,  N.  M., 
September  21-23.  George  E.  Lewis, 
managing  director.  Gas  and  Electric 
Building,  Denver,  Colo. 

Association  of  Iron  and  Steel  Engineers— 
Annual  convention,  Detroit,  Mich.,  Sep¬ 
tember  22-25.  Brent  Wiley,  managing 
director.  Empire  Bldg.,  Pittsburgh,  Pa. 

National  Electrical  Wholesalers  Associa¬ 
tion — Semi-annual  convention.  Hotel 
Statler,  Buffalo,  N.  Y.,  September  28- 
30.  E.  Donald  Tolies,  managing  di¬ 
rector,  165  Broadway,  N.  Y. 

Empire  State  Gas  St  Electric  Association 
— Annual  meeting,  Saranac  Inn.,  N.  Y., 
October  1-2.  C.  H.  B.  Chapin,  secre¬ 
tary,  Grand  Central  Terminal,  New 
York,  N.  Y. 

Indiana  Electric  Association — Annual 
convention,  French  Lick,  Ind.,  October 
1-2.  T.  C.  Polk,  secretary-treasurer, 
609  Traction  Terminal  Building,  In¬ 
dianapolis,  Ind. 

National  Electrical  Manufacturers  Asso¬ 
ciation — Netherland  Plaza  Hotel,  Cin¬ 
cinnati,  Ohio,  October  4-10.  W.  J.  Don¬ 
ald,  managing  director,  155  E.  44th 
Street,  New  York. 

Electrochemical  Society  —  Fall  meeting, 
Niagara  Falls,  Ontario,  October  7-10. 
Colin  G.  Fink,  secretary,  Columbia 
University,  New  York,  N.  Y. 


Tenant-Farm  Wiring 
Now  Suggested 

“Three  of  the  nation’s  farm  leaders, 
representing  more  than  2,000,000  farm¬ 
ers,  today  urged  American  landowners 
to  follow  the  example  of  Holland  and 
France  and  include  their  tenant  houses 
in  rural  electrification  projects,”  the 
Rural  Electrification  Authority  said 
this  week. 

The  gist  of  the  appeal  was  that  social 
benefits  would  accrue  to  the  tenant, 
while  the  landlord  would  profit  in  dol¬ 
lars  and  cents  because  electrification  of 
the  farm  would  attract  a  higher  type 
tenant,  reduce  tenant  turnover,  lower 
fire  hazard  and  increase  the  salable 
price  of  the  property. 

The  three  men  were  Edward  A. 
O’Neal  of  Chicago,  Ill.,  president  of  the 
American  Farm  Bureau  Federation; 
L.  J.  Taber  of  Columbus,  Ohio,  master 
of  the  National  Grange,  and  Howard 
A.  Cowden,  Kansas  City,  Mo.,  president 
of  the  Consumers  Co-operative  Associa¬ 
tion.  Each  expressed  his  opinion  in  a 
letter  addressed  to  Rural  Electrification 
Administrator  Morris  L.  Cooke. 

• 

Stock  Goes  Directly 
to  Stockholders 

Stockholders  of  United  States  Electric 
Power  Corporation  have  been  given  the 
opportunity  to  buy  common  and  class  B 
stock  of  Standard  Power  and  Light  now 
owned  by  their  corporation  at  a  price  of 
$2.80  per  share,  the  syndicate  holding 
United  States  Electric  Power  notes  has 
announced.  This  “offering”  was  con¬ 
templated  some  months  ago  (see  Elec¬ 
trical  World,  June  6,  1936,  page  104). 

No  change  was  apparent  in  the  control 
of  the  Standard  Gas  &  Electric  Company, 
now  in  reorganization,  as  the  75  per  cent 
of  class  B  stock  of  Standard  Power  & 
Light  is  still  held  by  H.  M.  Byllesby  & 
Company.  Interesting  developments  are 
expected,  however,  in  connection  with 
imminent  refunding  operations  for  sub¬ 
sidiary  companies. 

• 

E.H.F.A.  Announces 
5%  Discount  Rate 

Electric  Home  and  Farm  Authority 
announced  that  effective  August  10,  1936, 
all  paper  accepted  by  it  covering  the 
sale  of  electrical  appliances  would  be 
purchased  at  a  discount  rate  of  5  per 
cent  per  annum.  This  means  that  the 
only  charge  which  will  be  made  to  the 
purchaser  of  such  appliances  by  Elec¬ 
tric  Home  and  Farm  Authority  will  be 
a  discount  rate  of  5  per  cent  per  annum 
for  the  term  of  the  contract. 
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Output  Only  1  per  Cent  Under  Record 


2,100 

2,000 

1,900 

1,800 

1.700 

1,600 

1,500 

1,400 


1929  1930  1931  1932  1933  1934  J  FMAMJJAS  ONDJFMAMdJASOND 


Interest  in  the  output  of  electric  light 
and  power  plants  for  the  week  ended 
August  8,  quoted  as  2,079,149,000  kw.-hr. 
by  the  Edison  Electric  Institute,  is  two¬ 
fold.  First,  output  for  the  week  of  Au¬ 
gust  8  remains  exactly  where  it  was  the 
week  before,  less  than  1  per  cent  below 
the  all-time  high  established  during  the 
week  of  July  18  and  better  than  20  per 
cent  above  the  corresponding  week  of 
1929.  This  tendency  to  hover  at  record- 
breaking  levels  is  an  encouraging  sign 
of  increased  activity  on  all  fronts.  Sec¬ 


ondly,  output  has  been  maintained  at 
present  high  levels  in  spite  of  drought 
conditions  that  are  making  inroads  into 
hydro  capacity.  Sharp  drops  in  regional 
gains  are  apparent  in  the  drought  re¬ 
gions  (Central  Industrial  and  West  Cen¬ 
tral),  where  output  ,  is  being  maintained 


Weekly  Output,  Millions  of  Kw.-Hr. 
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by  use  of  reserve  steam  capacity.  Bal¬ 
ancing  the  drop  in  regional  gains  in 
drought  states,  a  sharp  rise  is  to  be  noted 
in  New  England  and  the  Middle  Atlantic 
states. 


Per  Cent  Change  from  Previous  Year 


Week 

Week 

.\ug.  8 

.\ug.  1 

New  England . 

-1-15.9 

-1-12.7 

Middle  .Atlantic . 

-f  14.0 

-1-10.9 

Central  Industrial . 

-1-16.5 

-1-18.2 

West  Central . 

-i-  7.4 

-1-10.6 

Southern  States . 

-1-15.5 

-1-18.4 

Rockv  Mountain . 

-f  15.0 

-1-16.0 

Pacific  Coast . 

-1-10.6 

-I-  9.5 

United  States . 

-1-14.3 

-H4.2 

Expansion  Program 
Starts  in  Arkansas 

Arkansas  Power  &  Light  Company  is 
engaged  in  an  improvement  and  expan¬ 
sion  program  in  Little  Rock  and  North 
Little  Rock  involving  the  expenditure  of 
more  than  $40,000,  according  to  R.  E. 
Ritchie,  vice-president  and  general  man¬ 
ager.  About  $20,000  is  being  spent  in 
construction  of  additional  service  facil¬ 
ities  in  the  underground  distribution 
system,  and  an  equal  amount  is  being 
spent  improving  overhead  equipment. 
The  work  involves  the  stringing  of  addi¬ 
tional  power  lines,  installing  new  and 
larger  transformer  banks  and  making 
other  changes. 

Mr.  Ritchie  stated  that  at  the  present 


time  the  company’s  peak  capacity  is  only 
12,000  kw.,  with  the  Little  Rock  plant 
having  a  supply  output  of  13,000  kw. 
and  the  Dixie  substation  in  North  Little 
Rock  an  output  of  20,000  kw.,  giving 
the  company  a  total  available  supply  of 
about  33,000  kw.  to  supply  a  peak  load 
demand  of  only  12,000  kw. 

• 

Power  Committee 
for  New  York 

The  administration  committee  of  the 
New  York  committee  for  the  Third 
World  Power  Conference  was  recently 
announced  by  E.  C.  Hutchinson,  chair¬ 
man  for  New  York.  The  committee  will 


be  in  charge  of  all  activities  for  that  por¬ 
tion  of  the  delegates  who  pass  through 
New  York  en  route  to  Washington. 

The  committee  is  composed  of  R.  M. 
Gates,  reception;  E.  C.  M.  Stahl,  trans¬ 
portation;  C.  L.  Law,  hotels  and  local 
services;  J.  L.  Lawrence,  headquarters 
and  registration;  O.  B.  Blackwell,  New 
York  technical  tours,  and  Dr.  L.  M. 
Gilbreth,  Mrs.  R.  V.  Wright  and  Mrs. 
G.  W.  Farny,  women’s  activities. 

Dr.  William  Durand,  who  will  act  as 
chairman  of  the  World  Power  Con¬ 
ference  meetings,  has  found  the  solution 
of  his  linguistic  problem  of  addressing 
representatives  of  48  nations.  He  will 
welcome  them  in  four  languages, 
English,  French,  German  and  Spanish. 
He  speaks  all  of  them  fluently,  it  is 
reported. 
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Refunding  Continues 
Despite  Summer  Lull 

Louisville  Gas  &  Electric  Company  has 
filed  an  application  with  S.E.C.  tor  re¬ 
funding  $28,000,000  bonds  at  3Y2  per 
cent  to  effect  an  interest  saving  of 
$200,000  a  year.  The  bonds  will  re¬ 
finance  existing  indebtedness  consisting 
of  $20,805,000  in  5  per  cent  bonds  due 
1952  and  $6,000,000  in  4^  per  cent 
bonds  due  1961.  The  cost  of  redeeming 
the  bonds  will  approximate  $29,779,875, 
the  balance  to  be  provided  out  of  the 
company’s  funds. 

Kansas  City  Power  &  Light  Company 
recently  called  for  redemption  on  Octo¬ 
ber  2  first  mortgage  bonds  totaling  $38,- 
000,000.  The  bonds,  which  bear  4V^  per 
cent  interest,  will  be  replaced  with  a 
similar  amount  of  first  mortgage  bonds 
bearing  3%  per  cent  interest,  disposed 
of  at  private  sale. 

According  to  current  reports,  the 
forthcoming  Central  Maine  Power  Com¬ 
pany  $9,000,000  refunding  issue  may 
cary  a  3V^  per  cent  coupon.  The  issue 
has  been  in  registration  for  a  month, 
but  consummation  of  the  sale  and  fixing 
of  the  price  are  held  up  until  later  in 
the  summer. 

Cumberland  County  Power  &  Light 
Company  late  this  year  may  call  its  4^ 
per  cent  bonds  due  in  1956  and  replace 
them  with  a  3^/2  per  cent  issue,  it  is  re¬ 
ported. 

Public  Service  Company  of  New 
Hampshire  has  offered  $1,000,000  3^2  per 
cent  first  mortgage  bonds,  series  E,  due 
August  1,  1961.  The  offering  price  will 
be  at  104.125  plus  accrued  interest.  Any 
or  all  of  these  bonds  will  be  redeemable 
at  the  company’s  option  on  30  days’  notice 
at.  105  to  August  1,  1941;  at  104  there¬ 
after  to  August  1,  1946;  at  103  thereafter 


to  August  1,  1951;  at  102  thereafter  to 
August  1,  1956;  at  101  thereafter  to 
August  1,  1960. 

Central  Vermont  Public  Service  Cor¬ 
poration  has  changed  to  September  14 
public  offering  date  of  its  proposed  $7,- 
000,000  issue  of  series  B  first  mortgage 
bonds.  The  company  has  also  obtained 
permission  from  S.E.C.  to  issue  promis¬ 
sory  notes  aggregating  not  more  than 
$1,800,000,  which  can  bear  interest  at 
not  more  than  3  per  cent  and  run  for 
not  more  than  nine  months.  The  notes, 
which  will  later  be  replaced  by  the  com¬ 
pany’s  new  first  mortgage  bonds,  will 
enable  the  company  to  retire  Rutland 
Railway,  Light  &  Power  Company  bonds 
which  mature  September  1. 

• 

British  Utility  Increases 
Capital  by  100,000  Pounds 

Capital  of  Associated  Electrical  In¬ 
dustries,  Ltd.,  has  been  increased  to 
£6,495,000  from  £6.395,000  by  creation 
of  100,000  shares  of  8  per  cent  cumula¬ 
tive  preference  stock  of  £1  par. 

At  the  same  time,  the  company  has 
decided  to  make  an  offer  at  an  early  date 
to  shareholders  of  Edison  Swan  Electric 
Company  to  exchange  their  Edison  Swan 
shares  for  preference  and  common 
shares,  respectively,  of  Associated  Elec¬ 
trical.  Edison  Swan  is  controlled  by 
Associated  Electrical  Industries,  Ltd. 

• 

Timing  Experiment  Set  No 
Precedent,  Says  Commission 

The  “timing”  device  used  by  Morgan, 
Stanley  &  Company  in  the  New  York 
Edison  Company  $30,000,000  refunding 
issue  (Electrical  World,  June  20,  1936, 
page  (53)  did  not  establish  a  precedent. 


Securities  and  Exchange  Commission  an¬ 
nounced  Wednesday. 

“Although  the  procedure  which  you 
propose,”  the  commission  wrote  to  an 
inquiring  company,  “was  permitted  by 
the  commission  in  the  case  of  the  New 
York  Edison  issue,  the  commission  con¬ 
sented  to  the  company’s  plan  only  as  an 
experiment  and  so  advised  the  company.” 
• 

Bond  Issue  Canceled 
by  Wisconsin  Group 

Cancellation  of  a  $1,100,000  bond  issue 
of  the  Wisconsin  Power  &  Light  Com¬ 
pany  and  dissolution  of  ten  non-operative 
subsidiaries  of  the  utility  were  an¬ 
nounced  by  the  Wisconsin  Public  Service 
Commission  recently.  The  commission 
said  that  the  company  had  decided  not 
to  make  the  mortgage  bond  issue,  which 
was  authorized  by  the  commission  May 
27,  and  has  asked  refund  of  the  $1,100 
filing  fee  it  posted  in  asking  permission 
for  the  bond  issue.  It  was  declared  that 
written  approval  of  the  (^vernor,  the 
Secretary  of  State,  the  state  Treasurer 
and  the  Attorney-General  is  necessary 
before  the  fee  can  be  returned. 

The  ten  subsidiary  companies  to  be 
dissolved  are  the  Wisconsin  Power,  Light 
&  Heat  Company,  Wisconsin  River  Power 
Company,  Southern  Wisconsin  Power 
Company,  Southern  Wisconsin  Electric 
Company,  Beloit  Water,  Gas  &  Electric 
Company,  Central  Wisconsin  Utilities 
Company,  Janesville  Electric  Company, 
Middle  Wisconsin  Power  Company, 
Mineral  Point  Public  Service  Company 
and  the  Sheboygan  Electric  Company. 

• 

Public  Service  Subsidiary 
Calls  Bonds  for  Redemption 

Public  Service  Subsidiary  Corporation, 
controlled  by  Public  Service  Company  of 
Northern  Illinois,  has  called  for  redemp¬ 
tion  on  September  10  the  outstanding 
5^/2  per  cent  debentures,  series  A,  due 
January  1,  1949.  As  of  December  31, 
last,  there  were  outstanding  $5,141,000. 
The  debentures  will  be  called  at  103^^. 
Funds  for  redemption,  it  is  understood, 
will  be  provided  without  public 
financing. 

Redemption  of  the  Subsidiary  Cor¬ 
poration  debentures  will  be  a  step 
which  will  facilitate  dissolution  of  the 
subsidiary,  all  of  whose  stock  is  owned 
by  Public  Service  Company,  should  the 
management  deem  such  a  step  desirable. 
• 

Republic  Electric  Power 
Petitions  for  Exemption 

Republic  Electric  Power  Corporation 
of  San  Francisco,  Calif.,  has  made  ap¬ 
plication  for  exemption  under  Section 
13(a)  of  the  Public  Utility  Holding 
Company  Act  of  1935. 
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Utility  Stocks  Advance 


PRICE  TREND  OF  37 
POWER  AND  LIGHT 
COMMON  STOCKS 


1930  1931  1932  1933  1934  1935  J  F  M  AM  0  duly  Aug.Scpt.  Oc+.  Nov.  Dec. 

1936 


Prices  of  electric  light  and  power  stocks  moved  upward  this  week.  Cains 
carried  the  “Electrical  World”  index  from  38.5,  last  week,  to  39.8 
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Power  Exposition 
Plans  Take  Form 


New  Lighting  to  Fit 
Individual  Job  Needs 


costing  three  or  four  times  as  much  as 
refrigerators  are  guaranteed  for  only  90 
days.  The  action  was  taken  on  com¬ 
plaints  of  dealers  that  they  are  having 
trouble  with  the  long  guarantees  as  cus¬ 
tomers  expect  them  to  service  refrigera¬ 
tors  during  the  guarantee  period  and 
certainly  imtil  the  boxes  are  paid  for 
under  the  long  terms  now  prevailing. 


New  possibilities  in  factory  lighting 
to  fit  the  specific  needs  of  the  job  were 
disclosed  at  a  recent  group  meeting  of 
industrial  lighting  specialists  and  field 
representatives  of  the  General  Electric 
Vapor  Lamp  Company,  held  at  Nela 
Camp,  Nela  Park,  Cleveland.  Particu¬ 
lar  emphasis  was  laid  on  the  increased 
flexibility,  both  from  the  visual  and 
economic  standpoints,  which  has  come 
about  with  the  development  of  the  new 
bulb-type  mercury  'lamps  and  various 
color-corrected  combinations  of  mercury- 
incandescent  light  sources. 

W.  A.  D.  Evans,  president  of  the  Gen¬ 
eral  Electric  Vapor  Lamp  Company, 
sounded  the  theme  of  the  meeting.  “In¬ 
dustry  at  last  is  becoming  light  con¬ 
scious,”  he  said,  “but  that  is  only  the 


Preparations  for  the  Twelfth  National 
Exposition  of  Power  and  Mechanical 
Engineering  are  now  going  forward.  The 
exposition  will  open  on  November  30  in 
the  Grand  Central  Palace,  New  York. 
The  American  Society  of  Mechanical 
Engineers  will  as  usual  hold  its  annual 
meeting  in  New  York  during  exposition 
week.  Recently  the  American  Society 
of  Refrigerating  Engineers  announced 
that  it  also  would  hold  its  meeting  in 
New  York  at  the  same  time. 

Early  reports  on  products  and  equip¬ 
ment  which  will  be  seen  at  the  exposi¬ 
tion  include  mention  of  an  improved 
variable-speed  transmission  available 
with  immediate,  remote,  manual  or  auto¬ 
matic  speed  control.  This  is  said  to 
offer  revolutionary  advancement  in  in¬ 
creased  production  and  lower  operating 
costs.  Another  variable-speed  transmis¬ 
sion,  equipped  with  anti-friction  bear¬ 
ings,  is  recommended  as  being  compact 
and  quiet. 

There  will  be  modem  dust-collecting 
systems  and  vacuum  cleaning  systems 
which  through  contrast  bring  to  mind 
the  antiquated  broom  that,  less  than  two 
generations  ago,  “cleaned”  our  factories. 
Exhibits  of  industrial  lighting  will  set 
a  standard  for  optimum  factory  illumina¬ 
tion.  There  will  be  on  display  an  in¬ 
sulation  system  which  provides  under¬ 
ground  and  outdoor  insulation  for  lines 
carrying  superheated  or  saturated  steam, 
and  hot  or  cold  liquids. 


Blaw-Knox  Net  Doubles 

For  the  six  months  ended  June  30 
Blaw-Knox  Company  reports  net  profit, 
after  federal  income  taxes  and  other 
charges,  totaling  $675,293,  equal  to  51 
cents  each  on  1,322,395  no-par  capital 
shares,  compared  with  $301,448,  or  22 
cents  a  share,  for  the  similar  period  of 

1935.  No  provision  was  made  for 
federal  surtax  on  undistributed  profits  in 

1936. 


FLYWHEEL  FOR  6,00(KKW.  MOTOR-GENERATOR  SET 


Dealers  Seek  to  Shorten 
Guarantee  Period 

The  Electric  Refrigeration  Bureau  of 
Birmingham,  Ala.,  has  dispatched  letters 
to  manufacturers  asking  that  they  get 
together  on  a  unified  plan  of 
guaranteeing  electric  refrigerators  for 
only  one  month.  Maintaining  that  five 
to  ten  years  is  too  long  a  period  to 
guarantee  any  piece  of  machinery,  deal¬ 
ers  have  pointed  out  that  automobiles 


This  80-ton  flywheel  shown  on  a  boring  mill  in  the  shops  of  the  Westing- 
house  Electric  &  Manufacturing  Company  is  to  be  part  of  a  6,000-kw. 
motor-generator  set  for  the  Carnegie  Steel  Company’s  new  plate  mill.  Fif¬ 
teen  feet  in  diameter,  it  will  operate  at  375  r.p.m.  and  equalize  the  load 
from  the  reversing  motor,  keeping  the  variations  in  power  drawn  from  the 
line  within  25  per  cent 
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Field  Reports  on  Business 

Reports  to  Electrical  \^orld  from  the  field  indicate  that  business  has 
maintained  its  high  level  of  activity  and  is  looking  forward  to  bigger  and 
better  things  in  the  fall  and  winter.  All  reports  from  the  retail  lines 
confirm  the  unusual  bustle  in  distributive  channels,  while  the  steady 
character  of  steel  operations  attests  the  recovery  being  staged  by  heavy 
industry.  Building  increases  tell  the  same  happy  story. 


first  step  in  giving  to  lighting  its  proper 
recognition  as  a  production  tool.  Our 
next  step  is  to  create  a  consciousness  of 
the  need  to  choose  the  individual  ‘light¬ 
ing  tool’  best  suited  to  each  type  of 
work. 

“Enough  light,  in  itself,  does  not 
necessarily  create  good  seeing  condi¬ 
tions,”  Mr.  Evans  continued.  “Dis¬ 
tribution  of  the  light  to  avoid  glare  and 
objectionable  shadows,  its  color  charac¬ 
teristics  and  ability  to  provide  a  cool, 
comfortable  visual  effect,  as  well  as  the 
justifiable  cost  for  such  lighting,  are  all 
factors  requiring  .guidance  on  the  part 
of  the  industrial  lighting  specialist 
equipped  with  a  knowledge  of  all  the 
‘tools’  available,  gaseous  and  incandes¬ 
cent.  old  and  new.” 

• 

Aliiiiiinuni  Company  Grants 
Pay  Increase  to  20,000 

An  increase  of  approximately  5  per 
cent  in  wages  for  20,000  employees  was 
granted  last  week  by  Aluminum  Com¬ 
pany  of  America,  effective  on  September 
l.S.  This  is  the  second  wage  increase 
of  about  5  per  cent  made  by  the  com¬ 
pany  within  ten  months,  a  similar  in¬ 
crease  having  been  given  on  December 
1  last.  With  the  new  advance,  officials 
said  the  average  hourly  wage  rate  would 
lie  11  per  cent  higher  than  in  1929. 

• 

General  Electric  Bids  Low 

The  Metropolitan  Water  District  of 
Southern  California  received  low  bids, 
totaling  $716,721,  on  transformers  to  be 
installed  in  four  of  the  pumping  plants 
on  the  Colorado  River  aqueduct  project. 
Fifteen  transformers  will  l)e  installed  to 
step  down  Boulder  Dam  energy  from 
23,000  volts  to  6.900  volts.  The  low 
bidder  on  the  order  was  the  General 
Electric  Company. 

Designed  to  lift  ultimately  a  billion 
gallons  of  water  daily,  a  total  of  1,600 
ft.,  on  the  390-mile  aqueduct  from  the 
Colorado  River  to  points  of  use,  the 
aqueduct  is  the  world’s  largest  pumping 
project.  Aqueduct  pumping  will  use  36 
I>er  cent  of  the  electrical  energy  to  be 
generated  at  Boulder  Dam,  making  the 
Metropolitan  W^ater  District  project  the 
largest  single  customer  for  dam  power. 


New  York  Metal  Prices 


Aug,  5,  1936 
Cents  per 
Pound 

Aug.  12.  193( 
Cents  per 
Pound 

Copper  electrolytic . . 

l.«aa.  Am.  S.  &  K.  price. . 

9  75* 

9.75* 

4.60 

4.60 

Antimony . 

11.375 

11.00 

Nickel  ingot . 

35.00 

35.00 

Zinc  spot . 

5. 175 

5. 175 

Tin  Strait* . 

42.875 

43.30 

.Aluminum,  99  per  cent.. .  19 — 21 

•Delivered  Connecticut  Valley. 

19—21 

NEW^  YORK 

Business  continues  serenely  on  its  way 
toward  recording  the  best  third  quarter  in 
many  years.  And  every  preparation  is  being 
made  for  a  fall  and  winter  season  that  wilt 
eclipse  anything  so  far  seen  in  the  recovery. 
Words  of  caution,  such  as  those  of  Alfred 
P.  Sloan,  Jr.,  in  General  Motors’  second 
quarter  report,  fall  on  deaf  ears,  so  un¬ 
bounded  has  optimism  become. 

Many  sober  observers  feel  that  business 
has  generated  the  momentum  to  carry  it  on 
up.  regardless  of  the  fact  that  many  lines 
may  be  speculating  on  inventories.  Drought 
may  be  discounted,  they  feel,  because  most 
sections  of  the  country  will  benefit  from  the 
higher  prices  brought  on  by  the  disaster  in 
the  Middle  West. 

Thus  it  is  that  orders  are  piling  up  on  the 
steel  industry,  which  continues  at  recent  high 
levels  despite  some  shutdowns  for  vacations. 
Steel  companies  could  already  book  business 
in  many  types  of  products  for  October  de¬ 
livery  if  they  weren't  expecting  better  prices 
by  then.  And  retail  lines  are  booming;  July 
resulted  in  big  gains,  and  not  even  the  mail 
order  houses,  which  depend  largely  on  the 
farmer,  felt  the  drought. 

Electric  power  production  continues  far 
above  the  two-billion  mark  each  week — has 
missed  in  only  one  week  of  the  last  eight. 
And  the  outlook  for  autumn  is  bright  if  in¬ 
dustrial  activity  booms,  as  most  seem  to  ex¬ 
pect,  These  high  production  marks  promise 
orders  for  generating  equipment,  while  elec¬ 
trical  manufacturers  continue  to  benefit  in 
lighter  categories  from  the  larger  increase  in 
building. 

NEW  ENGLAND 

Sales  of  electrical  equipment  during  the 
first  fortnight  of  August  were  of  such  vol¬ 
ume  for  this  year  as  to  arouse  very  favor¬ 
able  comment  by  manufacturers.  Power 
apparatus  orders  are  reported  in  good  vol¬ 
ume;  small  motor  sales  are  quite  brisk  and 
inquiries  are  being  received  for  motors  and 
control  equipment  for  a  number  of  pump¬ 
ing  installations. 

Line  materials  are  spotty;  some  pole  line 
hardware  is  being  bought  and  the  usual 
summer  replacements  on  distribution  sys¬ 
tems  in  the  northern  areas  are  responsible 
for  scattered  orders.  A  new  substation  for 
the  New  England  Power  Company  costing 
about  $300,000  will  be  built  in  conjunction 
with  the  new  Tewksbury-Melrose  line. 

.Some  special  electrical  apparatus  sales 
are  of  interest;  electric  furnace  sales  re- 
cenlly  recorded  included  a  special  type  elec¬ 
tric  furnace  for  a  Rhode  Island  silverware 
manufacturing  company;  a  furnace  of  the 
atmospheric  control  type  has  been  purchased 
by  a  Hartford,  Conn.,  company.  Street 
illumination  is  attracting  attention  and 
street  lamp  sales  are  moving  well ;  flood¬ 
lighting  for  service  stations  is  under  con¬ 
sideration  for  a  number  of  new  projects. 
A  group  of  thirteen  floodlights  were  re¬ 
cently  installed  at  the  East  Cambridge, 
Mass.,  jail. 

Merchandising  is  reported  somewhat  un¬ 
even  in  trend;  within  the  past  two  months 
350  apartment  house  electric  ranges  have 
been  sold  in  the  greater  Boston  area. 


PACIFIC  COAST 

Still  rather  incredulous  after  several  lean 
years,  contractors  and  wholesalers  are  grad¬ 
ually  admitting  that  present  building  activity 
ranks  with  that  of  1929  and  that,  though  it 
is  preponderately  residential  and  institu 
tional,  there  are  signs  that  industrial  con¬ 
struction  and  reconditioning  will  soon  be  a 
balancing  factor.  July  reports  reveal  another 
six-million-dollar  building  month  for  Los  An¬ 
geles,  practically  bringing  this  year’s  total 
abreast  of  last  year’s  while  San  F'rancisco 
and  Oakland  are  about  70  per  cent  ahead, 
being  aided  by  exposition  buildings  and 
bridge  approaches. 

Government  purchasing  of  supplies  is  brisk 
in  all  departments,  but  particularly  for  navy 
fields  and  yards.  Federal  construction  is 
attaining  another  peak,  including  a  seven- 
million-dollar  postoffice  and  courthouse  for 
Los  Angeles  and  a  $300,000  Capitol  for 
Alaska,  bids  for  both  of  which  are  to  be 
opened  in  September,  besides  $2,000,000  of 
additional  navy  barracks  and  a  $300,000  new 
hospital  unit  for  .San  Diego.  This  activity  and 
the  prosperity  it  engenders  have  resulted  in 
new  yearly  and  all-time  kilowatt  demand 
highs  by  the  power  companies. 

Mining  is  an  example  of  the  way  in  which 
modern  conditions  and  trends  increase  load 
possibilities,  because  the  rehabilitation  of 
abandoned  mines  requires  pumping,  the 
deepening  of  exhausted  mines  necessitates  air 
conditioning  and  the  conversion  of  steam  or 
oil-driven  plants  calls  for  a  3-  or  4-mile  ex¬ 
tension  to  furnish  1,000  to  2,000  hp.  Retail 
business  continues  excellent,  with  electrical 
appliances  participating  in  the  activity. 


CHICAGO 

Last  week’s  statistics  showed  industrial 
activity  had  not  only  resisted  decline  but 
advanced  for  the  tenth  consecutive  week.  .4 
decline  is  still  anticipated,  however,  and  a 
tapering-off  in  business  activity  during  the 
next  few  weeks  will  not  come  as  a  surprise. 
In  spite  of  such  disturbing  factors  as  the 
drought  and  political  uncertainties,  the  un¬ 
derlying  stability  that  has  characterized  the 
advance  so  far  is  cause  to  expect  even 
greater  activity  this  fall.  Freight  car  load¬ 
ings  have  reacheil  the  highest  peak  since 
1930  and  the  high  rate  of  operations  main¬ 
tained  by  the  steel  mills  in  this  area  is  a 
most  reassuring  factor  in  the  business  out¬ 
look. 

Erection  of  a  complete  windowless  com¬ 
mercial  and  industrial  building  will  require 
extensive  use  of  electrical  equipment.  Light¬ 
ing  will  be  a  prominent  feature  in  this 
structure,  which  will  be  completely  air  con¬ 
ditioned.  Other  air-conditioning  installa¬ 
tions  contracted  for  last  week  include  a 
department  store  and  several  smaller  shops. 
Construction  of  two  theaters  and  remodeling 
of  two  others  has  brought  some  nice  orders 
for  electrical  equipment. 

Lighting  equipment  manufacturers  report 
a  steady  improvement  in  sales.  The  trend 
of  modernizing  stores  and  offices  has  re¬ 
sulted  in  a  substantial  gain  in  fixture  sales 
along  w'ith  an  increase  in  wattage  in  the 
new  installations.  The  increasing  popular¬ 
ity  of  night  sport  events  is  proving  beneficial. 
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Rectangular  Medium-size  portable  High-accuracy  Galvanometer 

switchboard  portable 


Small  panel  Rocket  portable 


Recording  Laboratory  standard 


GENERAL  m  ELECTRIC 


POCKET-SIZE 

INSTRUMENT 


NKW — inside  and  out — is  this  AS-5  pocket-size 
instriinient.  Its  element  and  case  are  entirely 
different  and  have  been  redesigned  throughout. 

De|)endahle  o|K*ration  has  been  given  first  consider¬ 
ation.  High  torque,  lightweight  moving  parts,  large 
clearances,  all  combine  to  give  excellent  sustained 
accuracy — an  accuracy  which  is  within  one  |)er  cent 
of  full-scale  value. 

The  vital  parts  of  the  element,  such  as  magnet  supports, 
jewel -supporting  plates,  and  separating  studs,  are 
made  of  tempered  brass.  The  sturdy  construction  of 
these  details  gives  perfect  spacing  under  the  severest 
service  conditions.  The  AS-5  will  always  give  depend¬ 
able,  trouble-free  performance. 


Magnetic  damping  and  quick-response  features  save 
you  time  in  taking  readings.  The  clearances  are  large 
enough  so  that  stickiness  is  practically  impossible. 


Undoubtedly  you  are  familiar  with  the  well-known 
AP-9  instruments.  These  AS-S’s  resemble  them;  they 
will  give  you  the  same  fine  service;  and  their  size,  2 
by  ^1^2  ^3^  inches,  is  ideal  for  testing  work. 


With  an 

ENTIRELY  NEW 
ELEMENT  AND  CASE 


The  new  case  is  of  tough  Textolite.  It’s  thicker,  with 
ribbed  reinforcements,  and  will  stand  the  roughest 
usage.  When  the  cover  is  closed,  glass,  scale,  and 
binding  posts  are  protected. 


There  are  AS-5  a-c  voltmeters,  ammeters,  and  milli- 
ammeters  for  all  ranges.  Write  today  for  a  copy  of 
GKA-1784A.  Address  your  nearest  G-E  sales  office,  or 
Dept.  6E-201,  General  Electric,  Schenectady,  N.  Y. 
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OPERATING  PRACTICES 


u 


JSeiv  ideas  and  practices  in  the  operation  of  well-designed, 
constructed  and  maintained  plants  and  systems 


Transformer  Scheme 
Aids  Meter  Testing 

By  HARRY  G.  HAMMOND 

Detroit  Edison  Company,  Detroit,  Mich. 

For  combined  lighting  and  small 
power,  the  Detroit  Edison  Company 
supplies  four-wire,  three-phase  service 
from  a  delta  system  in  some  localities. 
The  neutral  is  thus  not  the  center  point 
of  the  three-phase  diagram,  but  is  the 
middle  of  one  of  the  sides  of  the  delta. 
This  type  of  service  is  metered  with  a 
three-element  meter.  Two  of  the  ele¬ 
ments  correspond  to  the  usual  single¬ 
phase,  three-wire  instrument.  The 
third  element  current  coil  is  in  series 
in  the  power  phase  wire  and  its  poten¬ 
tial  coil  is  connected  between  this  wire 
and  the  lighting  neutral  at  the  center 
of  the  opposite  side  of  the  delta. 
Meter  connections  are  shown  at  “A"  in 
the  accompanying  sketch. 

Common  practice  for  artificial  load 


testing  of  three-wire,  three-phase  and 
three-wire,  single-phase  meters  on  cus¬ 
tomers’  premises  is  to  connect  current 
coils  in  series,  potential  coils  in  paral¬ 
lel  and  test  the  whole  meter  as  one 
single-phase  element.  Obviously  this 
could  not  be  done  with  the  four-wire, 
three-phase  meter  without  some  kind 
of  special  compensation,  because  the 


third  element  is  designed  for  potential 
73  per  cent  higher  than  that  of  the 
other  two  elements  and  for  current  42 
per  cent  lower.  A  means  had  to  be 
provided  to  multiply  the  test  potential 
by  1.732  and  divide  the  test  current 
by  the  same  factor  for  the  third  ele¬ 
ment.  A  pair  of  auto-transformers 
looked  like  a  reasonable  solution.  The 
accompanying  illustration  shows  them 
assembled  with  a  ^-mfd.  condenser  to 
correct  phase  error  ready  for  insertion 
into  the  carrying  case  and  the  diagram 
“B”  shows  the  test  connections. 

• 

Oil  Storage  System 
Saves  Money 

By  GERARD  VELLEMAN 

Engineering  Department, 

Toledo  Edison  Company,  Toledo,  Ohio 

About  a  year  ago  the  Toledo  Edison 
Company  installed  a  system  for  recon¬ 
ditioning  old  transfbrmer  oil  and  for 
salvaging  oil  that  formerly  had  been 
thrown  away  because  of  its  high  per¬ 
centage  of  sludge.  The  installation, 
consisting  of  storage  tanks,  processing 
tank,  settling  tanks,  service  tank, 
pumps,  filter  press,  separator  and  an 
interconnected  system  of  piping  to  per¬ 
mit  the  transfer  of  oil  from  one  tank  to 
another,  has  replaced  the  storage  of 
oil  in  barrels  and  has  saved  substan¬ 
tial  amounts  for  the  company  in  the 
handling  and  reuse  of  old  oil.  Until 
the  completion  of  the  new  oil  storage 
system  oil  was  kept  in  barrels,  which 
took  up  a  great  deal  of  space  in  the 
transformer  department.  Old  oil  with 
sludge  in  it  had  to  be  thrown  away 
and  the  floor  was  always  covered  with 
a  thick  layer  unavoidably  spilled  in 
handling.  Now  the  new  oil,  received  in 
barrels,  is  sent  through  a  filter  press  to 
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MADE  TO  ^^STAND  THE  GAFF" 
OF  AUTOMATIC  RECLOSING 


The  FKO-227 

OIL-BLAST  BREAKER 


A  NEW  OUTDOOR 


A  STRONGER  breaker  that  will  withstand  thousands  of  repeated 
openings  and  closings.  — Contact  construction  proved  in  earlier  G-E 
breakers  for  heavy-duty  service.  — The  oil-blast  principle  of  operation  to 
clear  short  circuits  quickly  and  surely,  the  same  principle  so  successfully 
used  in  G-E  breakers  rated  fifty  times  greater.  — Unusually  strong  oper¬ 
ating  mechanism;  small  space  requirements;  and  simple  construction  for 
easy  installation,  particularly  on  a  pole,  and  for  easy  inspection. 


Install  the  227  in  your  distribution  lines  for  automatic  reclosing  and  keep 
your  electric-service  outages  to  the  minimum.  It  is  rated  50,000  kva,  up 
to  7500  volts.  More  information  on  request.  General  Electric  Company, 
Schenectady,  New  York. 


Framework  mounted.  Bolt  the 
structure  in  place  and  con¬ 
nect  the  leads.  (Also  avail¬ 
able  For  pole  mounting) 

890-S 


GENERAL 


ELECTRIC 
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A  switch  for  momentarily  grounding 
the  same  one  line  wire  of  the  two-wire, 
220-volt,  d.c.  supply  system  was  in¬ 
stalled  in  each  cab  and  at  several  other 
points.  Fuses,  of  course,  protected 
against  short  circuits  in  case  the  other 
line  was  accidentally  grounded. 

Closing  and  opening  the  switch  in 
accordance  with  a  code  made  all  lamps 
blink  and  thus  pass  the  signal  over 
the  system,  a  mile  or  so  in  length.  The 
person  called  can,  of  course,  acknowl¬ 
edge  the  signal  by  the  same  procedure. 
This  simple  scheme  avoided  the  ex¬ 


pense  of  a  telephone  system  and  the 
inconvenience  of  climbing  down  15  to 
25  ft.  from  the  cabs  to  answer  a  call. 
Some  of  the  ground  lamps  were  placed 
inside  the  cab  for  the  information  of 
the  operator  and  the  rest  were  placed 
outside  so  that  trouble  men  could  also 
receive  the  signals. 


Filter  press  and  separator  are  connected  through  flexible  hose  to  outlet  in 

building  floor 


directly  into  the  transformer  from  the  main 
storage  reservoirs  or  drawn  by  gravity  from  a 
280-gal.  house  tank. 

All  valves  inside  the  building,  except  those 
through  which  oil  is  being  pumped,  are  nor¬ 
mally  kept  closed.  To  guard  against  excessive 
pressure  caused  by  a  closed  valve,  pumps  are 
provided  with  a  pressure  release  valve  set  for 
25  lb.  Normal  operating  pressure  is  about  7 
lb.,  of  which  more  than  half  is  caused  by  the 
static  head  of  the  oil  in  the  piping. 

To  allow  the  use  of  different  sizes  of  equip¬ 
ment  without  necessitating  any  changes  in  pip¬ 
ing,  filter  press  and  separator  are  connected 
through  flexible  hose  to  outlets  in  the  floor. 
This  flexible  type  of  connection,  combined 
with  the  low  operating  pressure  of  the  sys¬ 
tem,  has  eliminated  leaks  and  the  hazards  aris¬ 
ing  from  them. 

In  its  first  winter’s  operation,  and 
notwithstanding  extreme  weather  con¬ 
ditions,  no  difficulties  were  experienced 
with  the  handling  of  the  oil. 


Reel  Eliminates 
Insulation  Damage 

By  CARL  R.  WENZ 

Assistant  Superintendent  of  Construction, 
Oklahoma  Gas  &  Electric  Company 


Oil  storage  tanks  are  located  out¬ 
side  building 


adjusi-rnen-. 


Service  wire  now  unwound, 
not  uncoiled 


To  protect  the  insulation  of  service 
wire  during  installation  a  new  service 
wire  reel  is  being  used  by  the  Okla¬ 
homa  Gas  &  Electric  Company  which 
eliminates  the  characteristic  twisting 
or  corkscrew  effect  when  wire  is  being 
uncoiled.  It  also  speeds  service-wire 
installation.  This  reel  consists  of  a 
metal  framework  mounted  on  a  steel- 
tube  base  and  has  an  adjustable  fric¬ 
tion  brake  which  allows  the  proper 
tension  to  be  maintained  as  the  wire  is 
being  unwound.  A  handle  permits  re¬ 
winding  wire.  Wire  manufacturers 
furnish  coils  with  inside  diameter  to 
fit  this  reel. 


Separator 


oil  rank 


\  Filter  press 


'CrUaae 

connection 


Valves  20,  21,  22,  27  are  closed 
only  in  case  of  emergency. 
Valves  X  are  at  end  of  hose 
lines. 


Hoi/setani] 


thse  connections' 


Operating  diagram  for  transformer  oil  reconditioning  system 
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1  AT-  WORK  IIV  IIVDUSTRY 


New  ideas  and  practices  in  industrial  electrification  as  presented  by 
industrial,  consulting  and  power  sales  engineers 


Annealing  Reduces 
Glass  Breakage 

Prior  to  the  installation  of  a  spe¬ 
cially  designed,  electrically  heated 
furnace  for  annealing  watch  crystals 
the  Acme  Watch  Crystal  Manufactur- 


Elertric  furnace  anneals  watch 
crystals  to  reduce  breakaite 


ing  Company,  New  York  City,  experi¬ 
enced  considerable  difficulty  with 
breakage  after  the  crystals  had  been 
shipped  to  customers. 

The  new  furnace,  by  relieving  inter¬ 
nal  stresses  in  the  glass,  has  practically 
eliminated  breakage  from  this  cause. 
Cylindrical  in  design,  the  furnace  is 
provided  with  a  heated  well  12  in.  in 
diameter  x  12  in.  high.  Into  this  well 
a  monel  metal  tripod  with  three  shelves 
18  lowered  with  a  charge  of  crystals  to 
be  annealed.  Crystals  are  placed  in 
the  furnace  cold  and  are  brought  up  to 
a  temperature  of  between  800  and  900 


deg.  F.  in  two  hours  time.  At  the  end  of 
the  heating-up  period  current  is  auto¬ 
matically  disconnected  and  the  charge 
cooled  over  a  period  of  eighteen  hours. 

Designed  and  manufactured  by  the 
Gruenberg  Electric  Company,  New 
York  City,  the  furnace  is  rated  at  3 
kw.,  240  volts.  Heating  elements  con¬ 
sist  of  chrome-steel-clad  strip  heaters 
evenly  distributed  and  strapped  around 
the  outside  surface  of  the  steel  cham¬ 
ber.  A  three-heat  switch  and  thermo¬ 
static  heat  control  provide  the  neces¬ 
sary  temperature  regulation.  The 
thermostat  may  be  set  to  open  the  cir¬ 
cuit  at  any  temperature  up  to  1,000 
deg.  F.  Once  the  circuit  is  opened  it 
must  be  closed  manually.  The  furnace 
is  supplied  with  electric  service  by  the 
New  York  Edison  Company,  Inc. 

A  larger  furnace  of  similar  design 
rated  at  6  kw.  was  recently  installed  at 
the  Rockefeller  Institute  of  Medicinal 
Research,  New  York  City,  for  anneal¬ 
ing  glass  specialties. 


Mazda-Mercury  Light 
for  Mirror  Grinding 

Windowless  air  conditioning  and 
ideal  lighting  are  demanded  for  the  ex¬ 
acting  room  in  the  astrophysical  optical 
shop  of  the  California  Institute  of  Tech¬ 
nology,  where  the  four-year  job  of 
grinding  the  200-in.  telescope  mirror 
has  been  started.  Color  striations  or 
fringes  must  be  avoided  by  careful  dis¬ 
tribution  and  color  balance.  Two- 
degree  temperature  control,  a  60-ton 
crane  and  a  30-ft.  ceiling  complicated 
the  lighting  of  this  56xl75-ft.  room. 

The  installation  embraces  twenty 
1,000-watt  incandescents  mounted 
above  special  glass  panels  to  keep  their 
heat  out  of  the  room.  Sixteen  Cooper- 
Hewitt  mercury  lamps  are  mounted  at 
20-ft.  spacing  on  the  side  walls  beneath 
the  craneways,  with  their  auxiliaries 
outside.  The  lamps  themselves  are  cool 
and  require  no  heat  filters. 


No  windows,  mercury  light  and  air  conditioning,  in  mirror-grinding  room 
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INE  OF#;E  PRODUCT 


G-E  Type  H  distribution  transformers 
will  provide  the  highest  standard  of 
service  and  the  greatest  flexibility  in 
application.  They  have  high  insulation 
strength  and  excellent  voltage  regulation. 
Exacting  design  and  construction  and 
excellent  operating  records  assure  long 
service  and  low  operating  cost.  The  max¬ 
imum  degree  of  service  continuity  can  be 
obtained  by  the  use  of  these  Type  H 
transformers  installed  with  G-E  pellet 
arresters  (using  interconnection)  and  G-E 
enclosed  and  indicating  cutouts.  For  com¬ 
plete  information  ask  for  Bulletins  GEA- 
2084A,  GEA-2362,  and  GEA-93J. 


G*E  porctiain  •  MClOMd  indicating  I 
and  drog-out  fust  cutouts  grovida  ^ 
aasiiy  ranawabia  sliart-circuit  gra- 
taetian.  Thay  can  ba  baltad  to  tha 
gala  aiona,  ar  in  cambination  with  an 
arrastar  at  shown.  Whan  tha  fusa 
Mows,  thay  giva  visiMa  indication  by 
gartiai  oganing  of  tha  door.  Rating :  SO 
gr-Y  volts.  Ask  for  6EA-1993C. 


aithar  coaigiili 
amg.  7500/12, 


If  preferred,  there  is  available  the  Type 
HA  transformer  in  which  Thyrite  valve- 
type  arresters  are  built  integral  with  the 
high-voltage  bushings.  The  arrester 
grounds  can  be  connected  internally 
directly  to  the  secondary  neutral  or  to 
the  tank,  which  in  turn  can  be  connected 
to  ground  and  to  the  secondary  neutral, 
either  direct  or  through  an  isolating  gap, 
as  desired.  Ask  for  GEA-2077A. 


6*E  opan-tyga  drop-out  fusa 
cutouts  —  ratad  60  amp, 
7500/12,500  gr-Y  volts— 
can  ba  mountad  diractly  on 
tha  gola  as  shown,  or  in 
comMnation  with  tha  ar¬ 
rastar.  Ask  tor  GEA-1816A. 


Type  H  transformers  for  rural-line  service 
are  particularly  adapted  for  installation 
on  solidly  grounded  common-neutral 
rural  circuits,  7620  volts  line-to-ground 
and  below.  They  offer  the  same  low 
losses  and  good  voltage  regulation  as 
does  the  Type  H — and  they  can  be 
bolted  directly  to  the  pole.  Available 
with  or  without  internal  high-voltage 
fuses.  Provision  is  made  for  mounting  a 
G-E  pellet  arrester  on  the  tank;  or  the 
arrester  can  be  bolted  to  the  pole.  Ask 
for  GEA-2421. 


Type  R  transformers  in  ratings  1  and  3 
kva  are  simplified,  inexpensive  units  for 
common-neutral  circuits  7620  volts  line- 
to-ground  and  below — particularly  suited 
for  sparsely  settled  areas.  Available  with 
or  without  internal  high-voltage  fuses. 
If  specified,  provision  can  be  made  for 
mounting  a  G-E  pellet  arrester  on  the 
transformer  tank;  or  the  arrester  can  be 
bolted  to  the  pole.  Ask  for  GEA-2206A. 


6-E  cil  circuit  rielM 
make  goMibIc  a  Mfk  A| 
of  aorvico  coirtiaudy  •• 
poaod  rural  iinaa.  Aval 
in  fovoral  dIHeraat  rdl 
Aak  for  6EA-2603A. 


9  MAKE  RURAL  EXPANSION  PROI 

m. 


Th«  30 •amp  lint •  tutpantioa  futa 
cutout  it  oapocially  tuHod  for  rural 
application  on  “ono'iino*’  common* 
noutral  circuits,  8,000/13,800  fr*Y 
volts  and  bolow.  Tho  cutout  clamps  to 
tho  lino’*3addlo."whicli  is  boltod  totho 
iductor,  provonting  burning  of  tbo  lino.  AvailaMo  witb 
out  lower  terminal  and  indicator.  Ask  for  6EA*2328. 


Tbo  new  30<amp  G*E  hot*line>clamp 
suspension  fuse  cutout  provides,  at 
minimum  cost,  a  high  dogroo  of  pro* 
taction  for  “one *1100'*  common* 
neutral  circuits.  8,000/13,800  gr*Y 
volts  and  below.  The  head  of  the  cutout 
consists  of  a  hot 'lino  clamp,  with  an 
opening  that  permits  its  use  on  con* 
PI  M  small  as  No.  I  solid  copper  or  as  large  as  No.  2 
LK.— over  the  armor  rod.  Available  with  or  without 
Mirminal  and  indicator.  Ask  for  complete  information. 


Secondary  fuse  cutouts  provide  a 
high  degree  of  protection  where  min*^ 
imum*si2e  fuse  links  used  in  the 
primary  cutout  are  too  large  to  pro* 
^  tact  the  transformer  from  secondary 

r  w  faults.  They  can  be  mounted  on 

hard* drawn  copper  angles,  clamped 
N  transformer  low 'Voltage  terminals.  They  give  visible 
Kstion  when  the  fuse  blows.  Ratings:  100  amp,  250 
iL  Ask  lor  GEA*226f0. 


snitch  I 

Oreo*eut  fuse 
disconnecting  switch 

**^>ctlng  switchoa  and  drop*out  fuse  switclios 
^  switch  lito,  pormanontly  oasy  operation,  low 
and  savings  in  tho  cost  of  rural  linos.  Ask  for 
RWermation. 


The  G-E  branch-feeder  induction  regu¬ 
lator  provides  smooth,  efficient  automatic 
regulation  for  branch  and  rural  circuits — 
2400  or  4800  volts.  It  is  suitable  for 
either  crossarm  or  platform  installation. 
Standard  sizes  are  12  to  24  kva.  Ask  for 
GEA-2018B. 


Small  size  and  low  cost  make  the  G-E 
branch-feeder  four-step  regulator  partic¬ 
ularly  applicable  to  2400-,  4800 -,  and 
6900-volt  branch  and  rural  circuits  which, 
from  a  service  and  economical  viewpoint, 
do  not  justify  the  smoother  regulation 
afforded  by  the  induction  types.  It  is 
easily  and  inexpensively  installed,  and 
will  give  thoroughly  reliable  service. 
Standard  sizes  are  5  to  50  kva.  Ask  for 
GEA-2038B. 

The  G-E  branch-feeder  booster  provides 
automatic  voltage  correction  by  means 
of  a  single,  definite  change  in  feeder 
voltage  where  required  by  periodic  heavy 
demands.  In  addition,  a  permanent 
change  in  voltage  can  be  effected.  Its 
low  cost  makes  it  applicable  for  2400- , 
4800-,  and  6900-volt  single-phase  rural 
circuits  where  higher-priced  regulators 
could  not  be  seriously  considered.  Stand¬ 
ard  sizes  are  5  to  50  kva.  Ask  for  GEA- 
2036B. 


Type  SS  rural  cable  is  self-supporting, 
insulated,  aerial  cable.  It  provides  lower- 
cost  installation  and  maintenance.  GEA- 
2408.  DC  weatherproof  line  wire  provides 
a  higher  degree  of  insulating  lypess 
qualities  than  is  found  in  or- 
dinary  weatherproof  wire. 

GEA-2103.  Type  R,  for  under-  . 

ground  installations,  affords 

lower  installed  cost  in  many 

cases,  and  lower  maintenance,  ^ 

because  of  immunity  to  storms 

and  other  hazards.  GEA-2216. 

Greneral  Electric,  Schenectady,  N.  Y. 
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neous  power  loads  in  commercial 
buildings  and  industrial  plants.  Use 
of  types  (2),  (3)  and  (4)  is  limited 
to  plants  where  a  larger  number  of 
small  motors  are  used  to  drive  indi¬ 
vidual  machines.  Unlike  type  (2), 
type  (3)  requires  no  branch-circuit 
overcurrent  device  but  conductors  from 
the  sub-feeder  to  the  controller  must 
be  larger  than  in  type  (2).  If  the 
sub-feeder  can  be  brought  directly  to 
each  controller,  type  (4)  will  show  an 
economy  in  cost  over  either  type  (2) 
or  (3).  Type  (5)  is  merely  a  means 
of  providing  for  small  motors  used 
with  household  and  commercial  appli¬ 
ances  by  permitting  them  to  be  con¬ 
nected  to  lighting  or  appliance  branch 
circuits. 

All  conductors  in  these  circuits  must 
have  sufficient  carrying  capacity,  ac¬ 
cording  to  the  National  Electrical  Code 
requirements,  and  should  also  be  of 
such  size  that  total  voltage  drop  to 
any  motor  will  not  exceed  5  per 
cent.  On  any  system  operating  on  208 
volts  or  higher,  it  is  recommended  that 
the  voltage  drop  in  motor  branch  cir¬ 
cuits  should  not  exceed  1  per  cent, 
in  which  case  a  drop  of  4  per  cent 
in  feeders  is  allowable.  In  cases 
where  the  drop  will  exceed  3  per 
and  based  on  official  industry  stand-  cent,  the  annual  cost  of  kilowatt-hours 

ards  and  accepted  good  practice  as  consumed  in  copper  losses  should  be 

summarized  itj  the  Master  Specifica-  computed  and  consideration  given  to 

lions  published  by  Electrical  Contract-  use  of  larger  conductors  to  reduce  loss. 

ing,  June,  1930,  are  illustrated  herein.  In  an  industrial  plant  it  is  almost 
Referring  to  the  accompanying  illus-  always  best  to  install  service  and 

trations:  type  (1)  is  the  most  com-  feeder  conductors  of  larger  sizes  than 

monly  used  and  can  be  employed  are  required  for  initial  load.  Besides 

under  any  condition.  It  is  the  pre-  providing  for  load  increases  excess  size 

ferred  type  for  supplying  miscella-  will  also  reduce  copper  loss. 


Combination  Units  Improve  Factory  Light 


This  view  of  the  finishing  depart-  400-watt,  high-intensity  mercury-vapor 
ihent  of  the  General  Electric  Hotpoint  lamp.  Fifty  foot-candles  are  provided 
plant  at  Ontario,  Calif.,  typifies  mod-  at  the  machines  and  a  combination  of 
ern  factory  lighting.  Above  the  buffing  Mazda  and  high-intensity  mercury- 
and  polishing  wheels  on  three  sides  of  vapor  lamps  provide  a  quality  of  light 
the  room  are  mounted  “Glassteel”  dif-  excellently  suited  for  machine  tool 
fusers  on  approximately  4-ft.  centers,  work  without  fatigue.  In  the  center 
the  lighting  units  consisting  alternately  of  the  room  a  similar  installation  pro¬ 
of  a  SOO-watt  Mazda  lamp  with  a  vides  50  fool,-candles  on  the  tables. 


Hints  for  Making  a 
Power  Feeder  Layout 

Varying  factors  in  power  feeder  de¬ 
sign,  such  as  routing,  grouping  of  mo¬ 
tors  and  voltage  loss,  affect  the  design 
and  layout  of  power  circuits  for  com¬ 
mercial  buildings  and  industrial 
plants.  Five  layouts  commonly  used 


Individual  Motor  Brunch  Circuit! 
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I  Motor  r 
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(1)  A  separate  circuit  run  to  each  motor  from  a  branch-circuit 
distribution  center. 

(2)  A  feeder  or  sub-feeder  carried  around  the  building  witli 
branch  circuits  tapped  to  the  feeder  at  various  points,  no  branch 
circuit  distribution  center  used. 

(«)  A  feeder  or  sub-feeder  with  sub-feeder  tap.s,  having  no  in¬ 
dividual  over«current  protection,  carried  direct  to  the  disconnect¬ 
ing  means  or  controller  for  each  motor. 

(4)  A  feeder  or  sub-feeder  direct  to  the  disconnecting  means  or 
controller  for  each  one  of  the  group  of  motors.  Otlierwise  the 
layout  is  tlie  same  as  in  (3). 


Oisconnectine  Means 
(SmiHh  or  Becephcfe  OntM) 

■FlenibleCordy 


Motor  Control 
Derice 


lighting  Branch 
.Cmnit  Distr  Center 


15  Amp  or  Appliance 
Branch  Ctrcte/t 


Not  over  B  Amps,  per  Motor 

(5)  A  group  of  small  motors,  each  having  a  full-load  current  rat¬ 
ing  not  exceeding  6  amp.,  supplied  by  a  15-amp.  branch  circuit  or 
an  appliance  circuit. 


(xtnimoiily  used  power  circuit  layouts  for  industrial  plants 
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EIWGIIVEERIIVG  IDEAS 


Discoveries,  proposals  and  developments  by  electrical  engineers 
and  scientists  in  the  field,  the  factory  and  the  laboratory 


^^Entoleter”  by  Coroi 
Kills  Cereal  Insects 


The  hlgh-volt-  *_  **' 

age  terminal  of  i  A 

the  transformer  *  O 

is  connected  to  > 

metal  electrodes  ' 

rotating:  at  3,500 
r.p.m.  Under- 

neath  are  placed  .  : 

“Pyrex”  g:lass  ^ 

rollers  contain-  > 

ing  , 

metal  , 

Kach  these 
electrodes  is  con-  it 

the  f 

high-voltage  side  ;r 

an  air  dielec-  I 

trie  condenser  I 

which  is  ground-  * 

ed  on  the  other  i. 

side.  One  ter-  n 

minal  of  the  ll 

transformer  ~ 

also  grounded.  iB^Rl^jR  atj  p: 

Thus  the  corona  'Rpla^ - || 

current  flows  R  §ri, 

from  the  top 

elec  es 

through  the 

treated  material 

by  ionization 

the  then  to 

the  electrodes  of  *  ■  F 

the  glass  rollers, 

and  through  the  air  condensers  to  ground 
by  means  of  capacity  displacement  currents. 

Fig.  2 — Packaged  cereal  insect-proofed 

by  corona 


120,000-volt  auto-transformer.  Pack¬ 
ages  are  conveyed  through  the  treat¬ 
ment  zone  by  glass  rollers  driven  by 
motor  and  belt.  Rate  of  treatment 
varies  between  30  and  60  cartons  per 
minute.  Total  power  consumption  is 
7i  kw. 

Since  the  products  are  treated  at 
normal  temperature,  they  retain  their 
original  moisture  content,  flavor,  food 
value  and  appearance. 


By  L.  B.  HADDAD 

Products  Protection  Corporation, 

New  Haven,  Conn. 

Corona,  bugbear  of  dielectric  en¬ 
gineers,  is  put  to  practical  use  in  the 
Entoleter  to  give  millers  protection 
against  infestation  of  their  products  by 


Stroboscopic  Scheme 
Yields  Motor  Slip 

By  THOMAS  HONAN 
New  Toronto,  Ont.,  Canada 

Occasions  frequently  arise  when  it 
is  desirable  to  determine  the  slip  of 
induction  motors  under  various  condi¬ 
tions.  A  simple,  effective  stroboscopic 
scheme  which  has  proved  effective  in 
these  cases  involves  the  use  of  a  two- 
or  three-watt  neon  glow-lamp  behind 
an  opaque  paper  disk  of  convenient 
diameter  in  which  an  aperture  has  been 
cut  at  one  point  near  the  edge.  This 
disk  is  slipped  over  a  shaft  end  or 
wire  to  the  pulley  of  the  machine  being 
studied. 

The  neon  lamp  should  be  connected 
to  a  lighting  circuit  of  the  same  fre¬ 
quency  as  the  motor  supply.  With  the 
neon  lamp  mounted  so  that  the  lower 
plate  is  visible  through  the  aperture 
in  the  paper  disk  and  with  the  motor 
running  at  full  speed,  the  lamp  will 
appear  to  glow  and  grow  dark  alter¬ 
nately.  Counting  the  glow  periods  for 
one  minute  gives  the  slip,  which  can 
easily  be  calculated  in  per  cent  of 
motor  speed. 

While  the  bare  lamp  may  be  used, 
a  tube  of  dark  paper  with  a  cap  on 
one  end  having  a  ^-in.  hole  in  it  may 
be  slipped  over  the  lamp  to  kill  reflec- 


Fig.  1 — Grain  pas»ied  in  thin  layer 
through  zone  of  high  frequency, 
high  voltage 

A  7i-hp.  motor  takes  power  from  the 
commercial  line  and  drives  a  500-cycle, 
220-volt,  5.0-kva.  alternator.  The  volt¬ 
age  from  the  alternator  is  impressed 
on  a  500-cycle,  220  to  22,000-volt  gas- 
insulated  auto-transformer.  To  con¬ 
trol  voltage  regulation  and  to  compen- 
.sate  for  effects  of  frequency  fluctua¬ 
tions  arising  at  source  of  supply  in 
some  localities  a  specially  designed 
filter  circuit  is  interposed  between  the 
.alternator  and  the  transformer.  The 
high-tension  terminal  of  the  trans¬ 
former  is  connected  to  a  metal  elec¬ 
trode  which  makes  contact  with  metal¬ 
lized  portion  of  the  surface  of  glass 
plate.  Grounded  side  of  transformer 
connects  to  rotating  metal  electrode, 
which  receives  the  grain  near  its 
center  and  propels  It  centrifugally  into 
the  treatment  zone,  where  it  is  bom¬ 
barded  by  corona  and  then  falls  into 
the  grain  hopper. 
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KEARNEY 

Hi-Line  Equipment  News 


NEW  PRODUCT 
INFORMATION 


Advertising  News 


St.  Louis,  Mo.,  August  15,  1936 


World  Copy 


NEW  SECTIONALIZING  CUTOUT  DEVELOPED  — 
ISOLATES  OUTAGES  TO  RESTRICTED  AREAS 

Costs,  Troubles  and  Hazards 
On  Series  Street  Lighting 
Circuits  Materially  Reduced 

Kearney  Series  Sectionalizing 
Cutout  Gains  Instant  Approval 
After  Field  Tests  Are  Made 


Responding  to  requests  from  the  field 
that  something  be  done  about  isolating 
outages  on  street  lighting  circuits,  so  that 
long,  tedious  patrols  would  not  be  neces¬ 
sary  in  the  event  of  an  outage  during  a 
storm,  the  James  R.  Kearney  Corporation 
has  designed  and  developed  a  new  cutout 
which  reduces  costs,  troubles  and  hazards 
on  series  street  lighting  circuits  commonly 
used  throughout  the  Lnited  States. 


connected  to  the  lower  contacts.  Two 
switch  blades  engage  the  upper  and 
I  ower  contacts  on  either  side  to  complete 
the  connections  from  the  main  circuit 
to  the  loop  circuit  for  normal  operation. 
There  are  connected  across  the  main 
circuit,  in  the  manner  indicated,  a  gap 
and  fuse  link  which  are  in  series.  The 
gap  is  calibrated  to  break  down  at  a 
voltage  higher  than  the  loop  circuit 
voltage  and  lower  than  the  open  circuit 
voltage  of  the  constant  current  trans¬ 
former.  The  auxiliary  switch,  which  in 
its  closed  position  provides  a  direct  con¬ 
nection  across  the  upper  main  terminals, 
is  restrained  in  its  open  position  during 
norma  1  operation. 

When  an  open  occurs  on  the  loop 
circuit,  the  voltage  across  the  gap  im¬ 
mediately  increases  to  open  circuit  volt¬ 
age  of  the  constant  current  transformer. 
The  gap  then  sparks  over,  establishing 
a  circuit  through  the  fuse  link  which 
blows. 

As  this  happens  the  switch  blades, 
fuse  tube  and  spark  gap  assembly  are 


released  from  the  normal  operating  posi¬ 
tion,  leaving  the  circuit  connections  as 
shown  in  figure  3.  The  upper  and  lower 
contacts  are  no  longer  connected,  thus 
the  loop  circuit  is  completely  isolated 
electrically  from  the  main  circuit — -anil 
further,  the  auxiliary  switch  has  operated 
to  provide  a  straight  through  connection 
for  the  main  circuit. 

If  you  are  interested  in  greater  pro¬ 
tection,  less  hazards  and  increased  sav¬ 
ings  on  your  series  street  lighting  operat¬ 
ing  costs,  order  a  quantity  of  these  new 
cutouts — install  them — then  watch  the 
satisfactory  results. 


FOR  INFORMATIOy  AyO  PRICES 

Writo  JAMES  R.  KEARNEY  CORP.,  4224  Clayton  Blvd.,  St.  Louis,  Mo. 


The  New  Kearney  Series 
SectionalUing  Cutout 


The  application  of  the  Kearney  Series 
Sectionalizing  Cutout  to  a  series  circuit  is 
shown  by  figure  1.  Figures  2  and  3  show 
the  principle  which  governs  the  operation 
of  the  cutout. 

Figure  2  shows  four  stationary  contacts, 
the  npiM'r  two  of  which  have  connected  to 
them  the  incoming  and  outgoing  leads  of 
the  main  circuit.  Likewise,  the  incoming 
and  outgoing  leads  of  the  loop  circuit  are 


LOOP  CIRCUIT 


Figure  2 


OPEN  CIRCUIT  — 


LOOP  CIRCUIT 


Figure  3 
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tion  from  the  upper  plates  of  the  glow  any  one  using  any  connected  phone 
tube,  which  glowing  180  deg.  off  may  wishes  to  call  the  patrolman  a  ring 
be  confusing.  With  a  little  calculation  lasting  fifteen  seconds  is  sent  out.  This 
this  same  scheme  may  be  used  to  find  .  rings  a  bell,  which  stops  ringing  only 
belt  slippage.  when  the  patrolman  pushes  the  reset 

button.  This  time  delay  ringing  is  used 
after  8  p.m.  and  until  7  a.m.  When 
the  time-delay  relay  is  not  connected 
to  the  120- volt  light  circuit  the  phone 
automatically  becomes  code  ringing. 
Also,  if  the  a.c.  power  should  go  off 
while  time-delay  relay  is  being  used  it 
automatically  switches  to  code  ringing. 

All  phones  having  time-delay  relays 
will  signal  calls  intended  for  any  one 
of  these  phones,  the  reason  being  that 
only  one  time  interval  is  used.  When 
it  is  necessary  to  call  a  patrolman  at 
night  it  is  usually  necessary  to  inform 
the  other  patrolmen  anyway  and  the 
system  works  as  an  advantage  rather 
than  a  disadvantage. 


Time-Delay  Relay 
Lets  Linemen  Sleep 

By  OWEN  W.  HURD 
Radio  Interference  Engineer 
Northwestern  Electric  Company 

Telephones  connecting  to  the  “high- 
line”  telephone  circuit  used  for  load 
dispatching  and  interstation  communi¬ 
cation  are  installed  in  patrolmen’s 
homes  on  the  Northwestern  Electric 
Company  system.  The  purpose  of  the 
phones  is  primarily  to  enable  the  load 
dispatcher  to  get  in  touch  with  patrol¬ 
men  for  emergency  switching  or  locat¬ 
ing  high-line  trouble  in  their  vicinity. 

Since  this  phone  circuit  has  several 
station  phones  on  it  and  is  used  for 
carrying  on  routine  interstation  busi¬ 
ness,  calling  is  rather  frequent  and 
occurs  at  all  hours  of  the  day.  Where 
phones  are  installed  in  the  homes  the 
continual  ringing  of  the  phone  bell 
either  becomes  an  annoyance  or  is  of 
no  value,  because  the  patrolman  must  bars  is  being 
hear  all  calls  in  order  to  distinguish  his  to  ventilate  ] 
and  not  miss  the  calls  intended  for  him.  cables  have  be 

A  very  satisfactory  time-delay  relay  leaking  steam 
has  been  installed  to  make  it  necessary  other  causes, 
for  the  patrolman  to  hear  only  calls  left  on  the  me 
intended  for  him.  If  the  dispatcher  or  weeks  until  tl 


^  Inside 
'of  seat 


'Welded  jomt 
of  bana'  have 


^  I',' 

steel 


Overheated  manholes  ventilated  with 
open  grille  cover 


continuous  strip  ^xl;J  in.  riveted  to  the 
main  bars  with  ^-in.  rivets.  A  circular 
band  formed  from  ^xlf-in.  flat  steel,  to 
which  the  ends  of  the  main  bars  are 
welded,  incloses  the  interior  frame¬ 
work  as  shown  in  the  illustration.  A 
well-equipped  blacksmith  shop  can 
make  one  of  these  covers  for  $60  or 
$70. 

Although  the  special  cover  is  quite 
heavy,  it  is  bolted  with  a  1-in.  bolt 
through  the  center,  engaging  the  cross¬ 
bar  below.  Properties  of  a  standard 
cast  iron  cover  and  a  special  cover  of 
the  same  diameter  are  given  in  the  fol¬ 
lowing  table: 

standard  Special 
Cover  Cover 

Weight,  lb .  470  320 

Total  area  inside  seat, 

sq.in .  989  989 

Area  of  vent  holes, 

sq.in .  41  517 

Per  cent  of  vent  area. .  4.1  53.0 

These  covers  show  no  perceptible 
distortion  under  heavy  traffic  until 
after  months  of  heavy  wear,  when  some 
of  the  side  braces  loosen  slightly  at  the 
rivets  and  the  cover  must  be  repaired. 
To  minimize  this  the  main  bars  should 
be  placed  parallel  with  the  flow  of 
traffic.  Probably  an  all-welded  cover 
would  give  better  wear. 


To  telephone 
circuit 


Beiy'amlrt.sensitive 
telephone  relay 


Type  0-1 
range  relay. 


SPOOohi 


To/20-v. 

circuit 


Filament  rheostat 


He  Hog  telephone 
drop  relay — 


Reset  switch 
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^TRIBUTION 
iRANSFORMER 


17  EFFICIENCY  FEATURES  I 
25  YEARS  OF  EXPERIENCE! 


Built  into  every  L-M  Distribution  Transformer  ore 
17  Efficiency  Features ...  developed  and  tested  in  the 
laboratory  . . .  proven  on  the  line  in  actual  service. 

Bock  of  the  improved  L-M  design  are  25  years  of  ex¬ 
perience  in  building  high  quality  electrical  equipment. 

You  can  buy  L-M  Transformers  with  confidence  .  .  . 
L‘M  Design  plus  the  L-M  Quality  Reputation  assure 
you  extra  years  of  service  and  low  maintenance  cost. 

CATALOG  T-2  GIVES  FULL  DETAILS  —  WRITE  FOR  IT  I 


PROMPT  DELIVERY 

well  packed  ...from 
factory  stock  or  our 
warehouse  stores. 


UNE  MATERIA 

50UTH  MILWAUKEE,  WISCONSI 
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Pre-Make  Switchboard 
Wiring  on  Panel  Template 

[Continued  from  page  43] 

accumulated.  The  entire  wiring  may 
be  completed  before  the  panel  has 
made  its  appearance  on  the  assembly 
floor.  Since  the  drilling  and  wiring 
templates  are  made  simultaneously, 
wiring  supports  and  connections  will 
fit  readily  into  place. 

This  method  of  assembly  has  an  ad¬ 
vantage  in  the  event  of  burn-out  after 
installation.  Since  it  does  not  require 
the  presence  of  the  actual  devices,  it  is 
possible  to  use  the  arrangement  draw¬ 
ings  of  the  original  equipment  and  du¬ 
plicate  the  back-of-board  assembly  at 
the  factory  in  the  above  manner.  Con¬ 
sequently  the  front  of  the  board  ar¬ 
rangement  serves  as  a  supplementary 
record  of  the  panel  wiring.  After  the 
wiring  has  been  formed  and  shipped 
to  the  installation  it  can  be  readily  as¬ 
sembled  on  the  associated  panels. 


TNVARIABLY,  AmCreCo  poles  offer  advantages 
X  that  far  outweigh  those  of  any  other  material. 
Low  first  cost,  plus  the  dependability  of  high 
strength  and  resistance  to  insect  damage  and 
decay,  make  them  the  obvious  choice  for  lines 
extending  through  isolated  sections  where 
frequent  replacements  would  seriously  inter¬ 
fere  with  profitable  operation. 


AMERICAN  CREOSOTING  COMPANY 


COLONIAL 

CREOSOTINO 

COMPANY 


GEORCIX 

CREOSOTINO 

COMPANY 

INCOMNOlUTCO 


LOUISVILLE 


KENTUCKY 


T.V.A.  Rural  Lines 

[Continued  from  page  44] 

line  fuses  are  so  co-ordinated  with 
trunk  line  oil  circuit  breaker  relays 
that  the  probability  of  blown  line 
fuses  is  remote  except  on  line  faults. 

This  construction  has  demonstrated 
its  ruggedness  and  reliability  and  there 
are  several  factors  which  make  it  eco¬ 
nomical  in  first  cost,  operation  and 
maintenance  as  follows: 

1.  Simple  construction  with  small  number 
of  parts. 

2.  Expansion  without  change  in  original 
installation. 

3.  Small  number  of  items  to  carry  in  stock. 

4.  Small  stock  inventory. 

5.  Localization  of  service  interruptions. 

6.  Quick  and  easy  location  of  faults. 

There  were  524  miles  of  this  type 
of  construction  in  service  or  under  con¬ 
struction  in  Mississippi,  Tennessee  and 
Alabama  as  of  January  1,  1936.  Much 
of  this  has  had  more  than  a  year  of 
use  and  is  giving  good  service. 


90  (2540) 


ELECTRICAL  WORLD  ♦  AUGUST  15,  1936 


THE  L  O AD 


ISetc  ideas  and  practices  in  selling  electrical  equipment  and 
service  to  industrial,  commercial  and  domestic  customers 


Customer  Office  Open 
24  Hours  a  Day 

‘i  have  to  get  to  the  light  company 
office  before  closing  time  to  pay  my 
bill,  because  this  is  the  last  day  1  can 
pav  it  and  get  the  discount.”  No 
woman  ever  makes  this  statement  in 
Columbus.  Ohio,  to  explain  why  she  is 
rushing  through  her  shopping  and 
“can't  take  time  to  look  at  that  per¬ 
fectly  darling  hat,  my  dear.”  Because, 
you  see.  the  downtown  customer  office 
of  the  Columbus  Tlailway,  Power  & 
Light  Company  has  no  closing  time. 
It  is  open  24  hours  a  day,  every  day. 

Back  in  1925  the  company  started  its 
24hour  office  for  the  convenience  of 
its  transportation  patrons,  a  place  for 
receiving  and  restoring  articles  lost  on 
street  cars  and  buses,  for  the  sale  of 
tickets  and  for  general  information. 
Then  people  began  to  say,  “Why  can’t 
1  pay  my  electric  light  bill  while  I  am 
here?"  and  the  company  soon  per¬ 
ceived  that  the  only  good  answer  to 
the  question  was,  “Why,  you  can.”  And 
then  came  requests  for  additional  serv¬ 
ices  easy  to  provide,  such  as  receiving 
applications  for  service  and  disconnect 
and  reconnect  orders. 

The  after-hours  office,  as  the  com¬ 
pany  refers  to  it  in  advertising,  has 
three  regular  eight-hour  shifts.  It 
averages  approximately  200  calls  a 
''■gill;  it  has  handled  as  high  as  1,500 
customers  in  one  night.  The  average 
month  sees  upward  of  6,000  bills  paid 
there.  On  Saturday  afternoons  the 
licaviest  load  is  noted.  Last-payment- 
■late  days  are  heaviest,  which  indicates 
that  the  service  is  being  taken  advan- 
|®gc  of  by  many  who  might  otherwise 
1*  delinquent.  More  than  100  new  con¬ 
tracts  and  countless  general  informa- 
*‘on  requests  come  in  at  the  counter 
^ach  night.  The  office  has  a  one-man 


force  at  all  times — with  the  exception 
of  Saturday  afternoons.  Representa¬ 
tives  of  the  service,  contract  and  com¬ 
mercial  offices  augment  the  special  two- 
man  cashier  load  during  those  hours. 

In  one  evening  receipts  have  totaled 
as  high  as  $.3,000.  There  is  little 
danger  of  losses  through  holdups  or 
robberies.  A  burglar-proof  safe  system 
is  installed  in  this  office  as  in  every 
other  cashier  office  on  the  company’s 
property.  The  system  provides  a  safe 
that  cannot  be  opened  by  the  attendant. 
He  can  deposit  money  in  it,  however, 
which  he  does  when  his  receipts  run 
over  $50.  He  has  only  $50  in  his 
change  drawer  at  any  one  time. 

“There  is  no  measuring  stick  from 
a  dollars-and-cents  point  of  view,”  said 
Cashier  T.  A.  Banks,  “but  the  after- 
hours  office  has  made  us  many  friends 
It  is  logical  to  suppose  that  many  who 
might  otherwise  be  delinquent  or  slow 
pay  have  now  found  it  easy  to  pay 


Purchased  Power 
Sticker  Reminder 

As  a  part  of  its 
campaign  directly 
to  advertise  pur¬ 
chased  electricity 
in  the  oil  indus¬ 
try  member  com¬ 
panies  of  the 
Petroleum  Elec¬ 
tric  Power  Club 
use  these  stickers 
on  letters  to  per¬ 
sons  in  that  in¬ 
dustry.  Other, 
and  larger,  advertising  expenditures  of 
the  club  are  for  space  in  oil  trade  and 
technical  publications  and  for  exhibits 
at  shows  of  oil  production,  transporta¬ 
tion  and  refining  equipment. 


their  bills — and  pay  them  on  time — 
through  this  office.  We  are  safe  in 
saying  that  during  the  bad  depression 
years  our  credit  problems  would  have 
been  considerably  more  acute  had  this 
office  not  been  in  existence.”  Collec¬ 
tions,  he  pointed  out,  are  increasingly 
easier  to  handle.  Service  men  no 
longer  accept  cash  when  they  are  sent 
out  with  disconnect  orders.  It  is  simple 
for  them  to  instruct  customers  to  come 
into  the  office  to  pay  their  bills  “any 
time  at  all”  and  their  lights  will  be 
turned  on. 

• 

Niagara  Hudson 
Extends  Rural  Lines 

The  nation’s  largest  utility  company, 
Niagara  Hudson  System,  announces 
that  in  1936,  6,706  more  rural  and 
farm  householders  in  its  territory  used 
electric  service  than  in  1934.  At  the 
end  of  last  year  the  system’s  companies 
were  serving  28,634  farm  and  123,392 
“non-farm  customers”  in  rural  com¬ 
munities  from  10,073  miles  of  rural 
distribution  lines. 

The  resulting  average  figure  of  ap¬ 
proximately  fifteen  customers  per  mile 
is  exceptional  and  may  be  explained  by 
the  fact  that  4,850  of  the  customers 
added  in  1935  were  served  from  then 
existing  lines.  The  remainder  of  the 
new  customers,  totaling  1,856,  were 
served  from  452  miles  of  new  rural 
distribution  lines  built  during  1935. 
The  system  therefore  secured  approxi¬ 
mately  four  customers  per  mile  of 
rural  line  on  its  new  construction. 

President  Alfred  H.  Schoellkopf  of 
Niagara  Hudson  Power  Corporation 
states  that  during  1936  the  construc¬ 
tion  of  about  2,000  miles  of  additional 
rural  distribution  lines  is  contem¬ 
plated,  with  the  addition  of  more  than 
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7,000  farm  and  other  rural  customers. 
The  ratio  of  these  two  figures  is  3i  cus¬ 
tomers  per  mile. 

A  revised  line  extension  plan  for  the 
system  has  been  in  effect  since  October 
1,  1935.  Minimum  monthly  charges 
were  reduced  in  some  cases  by  as  much 
as  S7.50.  No  customer  will  pay  a 
minimum  monthly  charge  of  more  than 
$4.50,  and  after  a  five-year  use  of 
energy  no  more  than  S2. 

Approximately  45  per  cent  of  all 
farms  within  the  franchise  territory  of 
the  system,  situated  on  land  classified 
by  a  state  agency  as  suitable  for  per¬ 
manent  agricultural  use,  receive  elec¬ 
tric  service  from  its  lines.  During 
1936  Niagara  Hudson  companies  are 
carrying  on  intensive  promotional  ac¬ 
tivities  and  lending  their  co-operation 
to  various  committees  of  farm  leaders 
who  have  been  interesting  themselves 
in  the  development  of  rural  electrifi¬ 
cation. 


New  Treatment 
for  Library  Lighting 

In  the  new  George  Thomas  Library 
of  the  University  of  Utah,  Salt  Lake 
City,  lighting  has  been  engineered 
rather  than  added  into  the  building  by 
Ashton  &  Evans,  Salt  Lake  architects. 
Even  intensities  and  shadowless  illumi¬ 
nation  are  the  result. 

An  unusual  skylight  effect  was 
achieved  in  the  main  reading  room. 
This  room,  the  center  of  activity,  is 
192  ft.  long  and  45  ft.  wide  with  an 
arched  ceiling  28  ft.  high.  Because 
acoustical  plaster,  having  a  light  ab¬ 
sorption  factor  of  50  per  cent,  was 
used  on  the  walls  and  ceiling  indirect 
lighting  did  not  seem  practical,  nor 
would  suspended  fixtures  improve  the 
appearance  of  the  room,  which  is  de¬ 
signed  with  a  pleasing  simplicity. 

The  problem  of  adequate  illumina¬ 


Artifirial  skylight  effect,  obtained  by  mounting  lighting  units  behind  diffus¬ 
ing  glass  panels  installed  ftush  with  the  arched  ceiling,  provides  an  even 
intensity  of  illumination  and  a  pleasing  appearance 


Hallway  illumination  is  a  good  example  of  the  pleasing  decorative  effects 
that  can  be  obtained  by  using  lighting  as  an  architectural  material  rather 
than  as  a  necessary  adjunct  to  the  room 


tion  was  solved  by  installing  two  rows 
of  six-section,  6x9-ft.  diffused  glass 
panels  flush  with  the  ceiling  to  simu¬ 
late  skylights.  Behind  each  of  the  sec¬ 
tions  in  each  panel  an  18-in.  RLM  unit 
is  mounted  in  a  sheet  metal  box  de¬ 
signed  to  redirect  the  spill  light. 
Lamped  with  200- watt  globes,  the  144 
units  represent  3^  watts  per  sq,ft.  of 
floor  surface,  which  provides  an  even 
intensity  of  10  ft.-candles  over  the  en¬ 
tire  room  area.  Maintenance  on  the 
installation  is  carried  on  from  above. 

In  the  hallways  diffusing  glass 
panels  have  been  built  in  as  an  inte¬ 
gral  part  of  the  decorative  treatment. 
These  panels,  extending  the  whole 
length  of  the  hall,  are  rectangular  in 
shape  with  the  illuminated  panels  on 
the  side  and  bottom. 

• 

Chicago  Sets  Record 
in  Air  Conditioning 

Chicago  continues  as  the  “ace”  air- 
conditioning  city  of  America,  with  in¬ 
stallations  totaling  1,181  (54,839  hp.) 
at  the  end  of  the  first  six  months  of 
1936.  A  new  installation  record  for 
the  city  of  247  plants  (6,897  hp.)  in¬ 
stalled  or  contracted  for  was  estab¬ 
lished  during  the  first  six  months  of 
1936,  according  to  the  Commonwealth 
Edison  Company.  This  is  34  per  cent 
more  than  the  184  installations  re¬ 
ported  for  the  same  period  last  year. 

Perhaps  significant  is  the  fact  that 
one  of  the  greatest  increases  was  in  the 
office  classification.  Seventy-nine  air- 
conditioning  systems  were  installed  in 
Chicago  private  and  general  offices  in 
this  six-month  period.  Three  Chicago 
hotels — the  Stevens,  Palmer  House  and 
Harding — installed  air  conditioning  in 
guest  rooms,  which  is  an  innovation 
for  Chicago.  It  is  expected  that  sev¬ 
eral  other  local  hotels  will  make  sim¬ 
ilar  installations  in  the  near  future. 


Classification  of  Air-Condition* 
ing  Installations  in  Chicago 

Jan.  1,  1936-July  1,  1936 


Banks  . 

Investment  houses 
Beauty  shops  . . . 

Clubs  . 

Doctors’  and  den¬ 
tal  offices  .... 

Drug  stores . 

Food  stores . 

Candy  factories  . 
Printing  plants  . 
Miscellaneous  in¬ 
dustrial  uses . . 
General  offices  . . 
Private  offices  . . 


2 

6 

2 

2 

6 

9 

1 

1 

3 

7 

30 

49 


Residences . ij 

Restaurants  . .  •  •  ’• 
Candy  stores  . .  •  -  * 
Clothing  and  de¬ 
partment  stores  li 

Hotels  .  , 

Pur  stores  .  ' 

Shoe  stores  .  -  -  -  * 
Miscellaneous 

stores  .  . 

Undertakers  ---• 
Theaters  . ^ 


Total  ..-- 


.2<’ 
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^^Whaf  s  new  at  the  Home 


,  Lad?” 


Head  shields  are  lighter, 
tnore  comfortable. 
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A  tougher,  stronger,  more 
flexible  "Stable-  Arc”  cable. 


Holders  have  been 
improved  from  jaw 
to  grip. 


“Something  New  Every 
Minute,  Pop!  Get  Hep  to 
These  Lincoln  Cost-Cutters!" 

"New  electrodes  include  service-proved  "(Hiromeweld  4-6” 
and  "Aerisweld.”  Look  at  the  list!  There’s  a  Lincoln 
electrode  for  every  essential  welding  need. 

"New  electrode  holders  have  cable  clamps  that  can  be 
tightened  or  loosened  by  simply  inserting  an  electrode 
through  the  hole  in  the  cap  screw  and  using  the  electrode 
as  a  lever  . .  .Welding  cable  has  been  made  tougher  and 
more  flexible.  ..head  shields  are  lighter —just  as  comfort¬ 
able  as  an  old  felt  hat . . .  spatter-proof  lens  has  been  devel¬ 
oped  . . .  protective  apparel  far  outlasts  the  predecessors. 

"The  new  things  you  get  from  the  Home  of  Welding  ^ 

are  as  interesting  as  a  letter  from  home.  Send  the  ^  V  | 
coupon  home  to  The  Lincoln  Electric  Co.  ^ 

Dept.  U  -288,  Cleveland,  Ohio.  " 

Largest  Manufacturers  of  Arc  Weld-  * 

ing  Equipment  in  the  World.”  y 

/"-'Kit 


for  mild  stool 
"FLiETWELD  5" 
"FLEETWELD  6" 
"FLEETWELD  7“ 

for  high  tonsilo  stool 

"SHIELD-ARC  85" 

for  light  gougo  stool 

"LIGHTWEID" 

for  It-e  stminloss  stools 
"STAINWELD  A" 
for  25-12  stoinloss  stools 
"STAINWELD  ■" 
for  4-6  ehromo 
"CHROMEWELD  4-6" 
for  high  mmnganoso  stool 
"MANGANWELD" 
for  modorato  shock  and  abrasion 
"HARDWELD" 
for  rolling  or  sliding  abrasion 
"WEARWELD" 
for  impact  and  sovaro  abrasion 
"ABRASOWELD" 

for  cutting  odgos 

"TOOLWELD" 

for  cast  iron 

"FERROWELD" 

for  wolding  aluminum 

"ALUMINWELD" 
for  gonoral  wolding  purposos 
"STABLE  ARC" 
for  bronzo,  brass  and  copfior 
"AERISWELD" 


Writ*  for  this  Up-To-Dat*  Wold- 
ins  Procodur*  Guidal  It’s  FREE. 


►  John  J,  O’Donnell,  for  the  past 

three  years  a  factory  representative  of 
the  U.  S.  Electrical  Manufacturing  Com¬ 
pany,  Los  Angeles,  Cal.,  in  northern  R.  W.  Turnbull,  who  was  elected  vice- 
New  Jersey,  Pennsylvania,  Maryland  president,  general  sales  manager  and  a 

and  Delaware,  has  been  appointed  sales  member  of  the  board  of  the  Edison 

representative  for  the  New  England  General  Electric  Appliance  Company 

states,  succeeding  C.  F.  Poirier.  His 

headquarters  are  at  25  Huntington  Ave., 

Boston,  Mass. 

►  Philip  B.  Proctor,  for  the  past  five  ■ 

years  distribution  engineer  of  the  Malden  la 

(Mass.)  Electric  Company,  has  joined 
the  production  control  department  of  the  t 

Johns-Manville  Company  with  present  V 

headquarters  at  Manville,  N.  J.  Mr. 

Proctor  joined  the  Malden  company 
eight  years  ago  after  graduating  from 
the  mechanical  engineering  course  of 


Curtis  Li^litin^  Names 
New  Chicago  Sales  Manager 

Charles  E.  Johnson,  formerly  ad¬ 
vertising-sales  promotion  manager  of 
Curtis  Lighting.  Inc.,  has  been  ap¬ 
pointed  Chicago  sales  manager  to  be 
in  charge  of  all  Curtis  sales  activities 


R.  W.  Turnbull  Assumes 
New  Executive  Duties 


(Electrical  World,  August  8,  page  14), 
has  been  identified  with  the  electrical 
appliance  business  for  twenty-six  years. 
He  began  his  career  with  the  Southern 
California  Edison  Company  in  1910. 
The  following  year  he  joined  the  Pacific 
Electric  Heating  Company,  Ontario. 
Calif.,  original  manufacturers  of  Hot- 
point  products.  In  1912  he  entered  the 
employ  of  the  General  Electric  Company 
as  Pacific  Coast  heating  device  specialist, 
continuing  in  that  position  until  1917. 

In  1918  the  G.E.  heating  device  sec¬ 
tion  was  merged  with  the  Hotpoint  Elec¬ 
tric  Heating  Company  and  the  Hughe? 
Electric  Heating  Company  to  form  the 
Edison  Electric  Appliance  Company  and 
Mr.  Turnbull  the  following  year  wa? 
placed  in  charge  of  Pacific  Northwest 
sales.  Subsequently  he  became  manager 
of  the  entire  Pacific  Coast  district,  and 
later  vice-president  in  charge  of  sale? 
with  offices  in  Chicago.  When  the  traffic 
appliance  business  was  moved  to  the 
G.E.  merchandise  department  at  Bridge¬ 
port,  Conn.,  in  1932  he  became  assistant 
appliance  sales  manager  and  in  193o 
manager  of  traffic  appliance  sales. 


in  the  Chicago  territory  which  is  com¬ 
prised  of  Chicago  proper  and  the  subur¬ 
ban  territory.  Mr.  Johnson  is  well  known 
in  the  commercial  lighting  field  and  has 
to  his  credit  a  wide  and  varied  experience 
in  sales  work,  obtained  both  in  the 
United  States  and  Canada. 


^  George  Otis  Smith  of  Skowhegan, 
Me.,  former  director  of  the  United  States 
Geological  Survey,  has  been  elected  a 
director  of  the  Central  Maine  Power 
Company,  as  has  Morris  B.  Perry,  a 
Rockland.  Me.,  bank  director. 

^Grover  C.  Dillman  was  inaugurated 
as  president  of  the  Michigan  College  of 
Mining  and  Technology  on  August  6. 
At  the  same  time  the  degree  of  doctor  of 
engineering  was  conferred  on  him. 

►  Don  j.  Luty,  chief  engineer  and  sales 
promotion  manager  of  the  air  condition¬ 
ing  division  of  Gar  Wood  Industries. 
Inc.,  is  traveling  through  the  East  and  is 
personally  conveying  the  latest  informa¬ 
tion  and  rendering  engineering  explana¬ 
tions  about  the  numerous  new  develop¬ 
ments  of  Gar  Wood  products  to  branch 
managers  and  dealers  who  operate  in 
eastern  territories. 


E.  E.  Potter,  Eastern  sales  manager 
of  General  Electric's  incandescent 
lamp  department  (left),  wishes  N. 
H.  Boynton,  Western  sales  manager, 
“Bon  Voyage.’’  Mr.  Boynton  sailed 
on  the  S.S.  Hamburg  on  July  29.  He 
will  visit  England,  France  and 
Germany. 


►  George  L.  Ellerbeck  has  been  aP" 
pointed  superintendent  of  power  sales  in 
the  general  sales  department  of  the  Utah 
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Against  its  marine 
enemies,  the  Oyster 
it  safely  Protected 
by  its  strong  shell. 


XOUR  heating  load  is  likewise  protected  bg  the  dura- 
bilitg  of  Chromel  heating-elements.  And  Chromel  itself 
builds  up  its  own  protection  against  the  ceaseless  attack 
of  atmospheric  oxggen.  On  the  metal  is  formed  a  skin  of 
oxide  which  air  can  scarcelg  penetrate,  and  which  effec- 
tivelg  retards  further  oxidation.  This  partly  explains  the 
fine  durability  of  Chromel  heating-elements — a  durability 
so  outstandingly  fine,  that  in  the  30  years  since  Chromel  was 
discovered,  no  substitute  alloy  has  ever  been  found.  So, 
you  protect  your  own  interests,  when  you  specify  that  your 
heating  load  is  to  be  generated  through  elements  made  of 
Chromel. . .  .You’ll  find  useful  data  on  heating-unit  design  in 
Catalog-KW _ Hoskins  Manufacturing  Co.,  Detroit,  Mich. 


wm 


THAT  MADE  ELECTRIC  HEAT  POSSIBLE 
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John  J.  0  Brien,  president  of  H.  M.  53  years  ago.  Coming  to  America  as  a 
Byllesby  &  Company  and  the  Standard  young  man,  he  later  became  associated 
Gas  &  Electric  Company,  and  one  of  the  Claude  Neon  Signs,  Inc.,  and  de- 

foremost  utility  executives  of  the  coun-  veloped  this  business  over  a  wide  area 

try,  died  August  7  at  his  home  in  Chi-  jjj  northeast, 
cago,  in  his  sixty-seventh  year.  Endowed 

with  analytical  ability,  a  strong  sense  of  ^  B-  C.  Lewis,  sales  manager  of  research 
justice  and  independence  of  thought  and  products  for  the  Northern  Electric  Corn- 
action,  Mr.  O’Brien  was  among  those  who  pany,  died  recently  from  injuries  re¬ 
led  the  public  utility  industry  to  its  great  ceived  in  an  automobile  accident  in 

achievements.  Montreal,  Canada.  He  had  been  with 

He  was  born  in  Chicago  and  received  the  company  for  some  years. 

his  education  in  the  local  parochial  and  ^  w  r  , 

►  Otto  Washburn,  manager  for  the 

public  schools  and  a  business  college.  w..  o  i  -  ^ 

u  n  Wisconsin  rower  &  Light  Company  at 

He  went  to  work  tor  the  rullman  Com-  r,  ^  vrr-  j-  j  t  1  00  tt  \  . 

.  ,  1  TO  J  *  DeForest,  Wis.,  died  July  22.  He  had 

pany  when  he  was  only  lo  and  two  years  ,  •  .  ■  .1  .-i-. 

,  ,  J  .  1  1  TT  •  1  been  associated  with  the  utility  company 

later  became  connected  with  the  United  ,  ,  j  f  1 

^  TTTi  1  •  for  seventeen  years. 

Edison  Company.  When  this  company 

was  merged  with  the  General  Electric  ►  Roy  Husselman,  consulting  engineer 

in  charge  of  designing  the  Memphis 
municipal  system  for  T.V.A.  power,  died, 
of  a  heart  attack,  on  August  6  at  his 
home  in  that  city.  He  was  53  years  of 
age.  Mr.  Husselman  became  identified 
with  the  T.V.A.  undertaking  in  1934 
when  he  was  awarded  a  contract  to  sur¬ 
vey  the  cost  of  a  power  distribution  sys¬ 
tem  for  Memphis.  His  findings  brought 
rapid  developments  in  the  formulation  of 
the  Memphis  program.  Since  last  fall 
he  has  also  been  consulting  engineer  to 
the  Chattanooga  electric  power  board. 
For  30  years  he  had  been  prominent  in 
the  engineering  field,  specializing  in  de¬ 
signing,  construction,  operation  and  ap¬ 
praisals.  He  had  conducted  surveys  for 
numerous  municipalities  and  had  fre¬ 
quently  represented  government  agencies. 
From  1912  to  1915  he  was  in  charge  of 
design  and  construction  of  Cleveland’s 
$3,000,000  plant.  In  1931  he  was  en¬ 
gaged  by  Governor  Pinchot  to  investigate 
the  public  utility  companies  of  that  state 
and  more  recently  served  as  chief  utility 
engineer  for  the  New  York  legislative 
committee  investigation  public  utilities. 

►  W.  A.  Hillebrand,  widely  known  in 
the  electrical  industry,  died  in  Akron. 
Ohio,  July  24,  following  a  brief  illness. 
Mr.  Hillebrand  was  graduated  from 
Cornell  University  in  1905.  His  con¬ 
nections  include  the  Western  Electric 
Company,  the  teaching  staff  of  Leland- 
Stanford  and  Oregon  State  College,  the 
Pacific  Gas  &  Electric  Company  and  the 
Federal  Telegraph  Company.  He  joined 
the  Ohio  Brass  Company  in  1919  as  a 
commercial  engineer  located  on  the  West 
Coast.  After  spending  some  eight 
months  in  Japan  in  1925  he  returned  to 
the  Ohio  Brass  Company  at  Barberton 
as  consulting  electrical  engineer.  I" 
1932  he  left  to  assume  the  professorship 
of  electrical  engineering  at  the  Univer 
sity  of  California.  Since  that  time  his 
vacations  during  the  summer  have  been 
spent  with  the  Ohio  Brass  Company  in 
Barberton  in  the  capacity  of  consulting 
engineer. 


OBITLARV 


Alfred  Alsaker 

Alfred  Alsaker,  chief  engineer  of  the 
Delta-Star  Electric  Company,  died  at 
Long  Beach,  Long  Island,  August  3,  fol¬ 
lowing  injuries  received  when  struck  by 
a  motorcycle.  Born  near  Bergen,  Nor¬ 
way,  in  1884,  he  was  educated  there, 
receiving  his  electrical  engineering  de¬ 
gree  in  1904,  and  for  a  short  period  was 
installation  engineer  for  Allgemeine 
Elektricitats  Gesellschaft. 

Employed  by  the  Commonwealth  Edi¬ 
son  Company,  Chicago,  in  1906  and  1907, 
he  transferred  to  the  Public  Service 
Company  of  Northern  Illinois  in  1908, 
advancing  to  chief  draftsman  and  then 
to  engineer  of  station  design,  resigning 
in  1916  to  affiliate  himself  with  the  Delta- 
Star  Electric  Company. 

Mr.  Alsaker  was  a  member  of  the 
.\merican  Institute  of  Electrical  Engi¬ 
neers,  Western  Society  of  Engineers  and 
the  Norwegian-American  Engineering  So¬ 
ciety.  He  recently  completed  a  book  en¬ 
titled  “The  Capitalistic  System  and  the 
Nature  of  Unemployment,”  treated  in  an 
engineering  and  mathematical  manner. 
The  book  is  scheduled  for  publication  in 
the  near  future,  but  it  was  not  for  him 
to  see  in  final  form  the  result  of  his 
labors  during  most  of  the  depression 
years. 


Company  in  1892  he  became  accountant 
in  charge  and  remained  with  the  com¬ 
pany  until  1902.  In  the  founding  of  the 
Byllesby  System  in  that  year  he  was  se¬ 
lected  by  the  late  Col.  H.  M.  Byllesby 
as  a  partner  in  the  undertaking.  To  the 
new  organization  he  brought  accounting 
and  financial  ability  and  a  broad  knowl¬ 
edge  of  the  electrical  industry. 

At  first  he  served  as  treasurer  and 
general  auditor,  later  as  vice-president, 
and  in  1924  he  was  elected  president  to 
succeed  Colonel  Byllesby.  The  utility 
operating  companies,  which  have  func¬ 
tioned  since  that  time  under  his  man¬ 
agement,  serve  more  than  1,600  towns  in 
►  Irvin  F.  Lehman,  president  of  the  twenty  states.  He  was  a  director  and 
Blaw-Knox  Company,  Pittsburgh,  Pa.,  officer  in  virtually  all  the  large  Byllesby 
died  suddenly  August  5  near  Hartford,  holding  companies. 

Conn.,  in  his  sixty-sixth  year.  He  had 
been  in  ill  health  for  several  months. 

Mr.  Lehman,  who  was  co-founder  of  the 
company  he  headed,  was  born  in  Pitts¬ 
burgh.  The  Blaw-Knox  Company  was 
founded  in  1917  when  the  Knox 
Pressed  and  Welded  Steel  Company  and 
the  Blaw  Steel  Construction  Company, 
owned  by  Mr.  Lehman  and  a  brother, 

Albert  C.  Lehman,  were  consolidated. 

Albert  C.  died  two  years  ago.  Mr. 

Lehman  was  an  officer  and  director  of 
other  industrial  enterprises. 


►  Lewis  A.  Lawrence,  for  39  years  pro¬ 
duction  engineer  of  the  Green  Mountain 
Power  Corporation  and  its  predecessor, 
the  Montpelier  &  Barre  Light  &  Power 
Company,  died  at  his  home  in  Mont¬ 
pelier,  Vt.,  on  July  12,  at  the  age  of  65. 

►  Charles  I.  Brink,  a  pioneer  in  the 
electrical  advertising  field  and  for  many 
years  a  piominent  manufacturer  of  elec¬ 
tric  signs  at  Boston,  Mass.,  died  in  New- 
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r  SIMPLIFIES  1 
PAYROLL  ACCOUNTING 


and  gives  you  the  additional 
information  required  by  the 


SOCIAL  SECURITY 
■  ACT 


BURROUGHS  TYPEWRITER 
.  ACCOUNTING  MACHINE 


Writes  check  (or  pay  envelope), 
earnings  record,  employee’s 
statement  and  payroll  summary 
in  one  operation.  Column  selec¬ 
tion  automatically  controlled. 
All  totals  accumulated.  This 
machine  is  only  one  of  several 
models;  payroll  work  is  only 
one  of  the  many  Jobs  they  do. 


Posts  earnings  records,  auto¬ 
matically  prints  dates  in  proper 
columns,  automatically  sub¬ 
tracts  deductions— calculates 
net  pay.  Can  also  be  used  as  a 
fast,  practical  adding-subtract¬ 
ing  machine  for  all  kinds  of  ac¬ 
counting  work.  Many  styles  and 
many  models— all  low  in  price. 


Burroughs  offers  many 
'  new  and  improved 
machines  which  not  only 
supply  the  additional  pay- 


BURROUGHS  CHECK-WRITING 
TYPEWRim 

Writes  payroll  checks  in  units 
or  in  strips.  Payroll  summary 
completed  in  same  operation. 
Fast  and  easy  insertion  and 
removal  of  checks.  Can  also  be 
used  as  a  typewriter  for  corre¬ 
spondence  and  general  typing. 
Electric  carriage  operation. 
Several  models. 


i 


by  the  Social  Security  Act,  but  also 
handle  the  entire  payroll  job  with 
exceptional  speed,  ease  and  economy. 
It  will  pay  you  to  investigate  these  new 
machines.  Telephone  the  local  Bur¬ 
roughs  office,  or  send  for  the  new  pay¬ 
roll  folder  described  in  the  coupon  below. 


BURROUGHS  AUTOMATIC 
PAYROU  MACHINE 

Writes  check  (or  pay  envelope), 
employee’s  earnings  statement, 
earnings  record  and  payroll 
summary  in  one  operation.  Ac¬ 
cumulates  all  necessary  totals, 
automatically  ejects  and  stacks 
checks  in  order.  Many  models 
for  payroll  work,  as  well  as  for 
scores  of  other  accounting  jobs. 


.  Burroughs 

I  rnwm*  SEND  FOR  THIS  NEW  PAYROLL  FOLDER 


BURROUGHS  ADDING  MACHINE  COMPANY,  6938  SECOND  BLVD.,  DETROIT,  MICH. 

Send  me  the  new  folder  “Modern  Payroll  Methods,”  illustrating  complete  payroll  accounting  methods,  with 
typical  forms  for  maintaining  the  information  required  by  the  Social  Security  Act,  The  forms  show  representa¬ 
tive  entries  and  suitable  column  headings. 


roll  information  required 
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EQCIPMBNT  AVAILABLE 


Live*Liiie  Indicator 

Glow  of  a  rare-gas  tube  in  a  simple  poten¬ 
tial  detector  recently  announced  indicates 
that  an  a.c.  circuit  is  energized.  So  that  it 
may  be  used  outdoors,  the  rare-gas  tube- 
mounted  in  bakelite  tubing — is  shielded  by  a 


‘■Glowte<'tor”  for  a.c.  circuits,  2.200 
volts  and  atM>ve,  26  cycles  and  above.  Rail¬ 
way  &  Industrial  ICnirineeriitK  ('o..  Greeiis- 
burir.  Pa. 

bakelite  hood,  to  which  is  attached  an  ex¬ 
tension  handle.  At  the  upper  end  of  the 
htK>d  is  an  S-shaped  electrode.  To  detect 
voltages  of  2,200  to  10,000  volts  this  elec¬ 
trode  is  placed  in  contact  with  the  bare  con¬ 
ductor.  On  higher  voltages  it  needs  to  be 
touched  only  to  the  insulation. 


Relay  Teetin^  Box 

One  man  can  operate  a  recently  announced 
portable  testing  box  in  making  field  tests 
related  to  the  setting  of  distance,  reactance 
or  impedance  relays  and  their  performance 
under  fault  conditions.  External  resistors 


Portable  relay  testing-  box;  weight.  1.5  lb.; 
outside  dimensions  when  closeil.  lixlOxT} 
in.;  developed  for  tyi>e  GCX  high-sp*‘tHl  dis¬ 
tance  relays,  it  can  be  adapt(‘d  to  other 
t.v|s-s.  General  RIeetrir  S<'henecta<ly. 
N.  V. 


and  reactors  are  used  with  it,  but  no  phase 
angle  meter  is  required,  it  is  claimed.  Multi¬ 
plication  of  the  fault  reactance  by  a  dial  set¬ 
ting,  from  which  errors  due  to  reading  or 
calibration  are  eliminated,  is  the  necessary 
calculation. 


Public  Utility  Truck 

An  entire  crew  can  be  sheltered  in  the 
seven-man  cab  of  this  3-ton,  four-wheel-drive 
public  utility  truck.  Standard  equipment 
includes  platform-type  body,  double  drum, 
irreversible-type  winch,  boring  machine  and 
collapsible,  T-type  pole  derrick.  Four  doors 
permit  the  crew  to  get  in  and  out  of  the  cab 
without  disturbing  the  driver.  Five  trans¬ 
mission  speeds  are  available  for  winch  opera¬ 
tion  through  the  built-in  power  take-off.  The 
boring  machine,  also  operated  by  the  power 


Three-ton,  four- wheel-drive  truck;  cab 
sealed  against  carbon  monoxide;  five 
speeds  forward,  two  reverse.  Four  Wheel 
Drive  Auto  Co.,  Clintonville,  W’is. 

take-off,  is  capable  of  boring  holes  from  9 
to  36  in.  in  diameter,  and  the  pole  derrick 
will  set  a  55-ft.  pole,  manufacturers  state. 


D.C.  to  A.C.  Converters 

Convert  d.  12  or  32  volts  d.c.  to  HO  cycles. 

110  volts  a.c.  Rated  at  40  watts  output. 

Dimensione;  4x5x21  in.  Weight  Ht  lb. 

IVirter  Motor  Co.,  Chicago,  Ill. 

Designed  for  locations  where  a.c.  is  not 
available,  new,  small-size,  d.c.  to  a.c.  con¬ 
verters  are  said  to  solve  the  problem  of  op¬ 
erating  small  a.c.  devices  requiring  an  output 
of  40  watts  or  less.  Cases  cooled  by  air 
vents,  dynamically  balanced  armatures,  rub¬ 
ber  mountings  and  bearings  that  require  no 
oiling  are  features  of  these  units,  which  op¬ 
erate  continuously  at  constant  output,  ac¬ 
cording  to  the  manufacturers. 


Indoor  Ciruit  Breakers 

A  line  of  oil  circuit  breakers’ with  50,000 
and  100,000  kva.  interrupting  ratings,  whose 
dimensions  fit  them  for  use  in  inclosures  of 
many  types,  is  being  marketed.  Manufac¬ 
turers  claim  that  these  rectangular,  single- 
lank  circuit  breakers  effect  quick  quenching 
of  the  arc.  This  decreases  oil  and  breaker 


Class  50,  Type  TCR-1.  HOO  amp.  '  Tur- 
blator”  oil  circuit  breaker;  available  in 
HOO  to  2,000  amp.,  7.500  and  15,000 
volts,  50.000  and  100.000  kva.  interrupt¬ 
ing  ratings.  IU»Uer-Smlth  Co.,  New  York 
City. 

deterioration  and  reduces  the  circuit  inter¬ 
rupting  time.  Alloy  steel  heads  and  bearing 
pins,  bakelite  insulators  with  special  ground¬ 
ing  shields  to  prevent  corona  discharge  are 
features.  Mechanisms  are  completely  in¬ 
ternal,  balanced  and  seif-lubricating. 


Single  Reduction  Gearmotors 

Single  reduction,  explosion-proof  motors 
for  use  in  h&zardous  locations  where  speed 
reduction  is  required  are  now  available. 
Heat-treated  gears  of  the  single  helical  type 
and  anti-friction  bearings  are  used  in  these 
motors.  Inspected  and  approved  for  use  in 


Single  reduction  gcarniolor  for  Class  1. 
Group  D  hazardous  locations:  in  sizes 
from  1  i  to  7.5  hp.  Westinglioiise  Kleetnf 
&  Manufacturing  Co..  East  Pitt shuri-'h.  Pn 

atmospheres  containing  gasoline  vapors 
ethyl  and  methyl  alcohols,  petroleum  pr<k^' 
nets,  acetone,  solvent  vapors,  the-e  motors 
may  also  be  used  in  dry-cleaning,  dry-dye 
ing  plants,  paint  manufacturing  and 
plants,  according  to  the  manufacturers. 
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neither  service  reliability  nor  permanence 
are  neglected. 

There  are  also  the  standard  A.  C.  S.  K. 
advantages.  Arcs  striking  Aluminum  are  un¬ 
stable  and  therefore  cause  only  superficial 
bums  which  are  rarely  serious.  At  all  times 
the  stressed  steel  core  is  completely  sheathefi 
in  Aluminum  strands. 

For  further  protection  against  arcs  an<l 
reinforcement  against  vibration -fatigue  and 
abrasion,  Annor  Rods  have  been  developed 
by  our  engineers.  They  are  a  part  of  A.  C. 
S.  R.  service  available  to  you,  and  we  are 
also  glad  to  give  cooperation  on  all  technical 
problems  of  erecting  rural  lines.  Write  for 
information,  aluminum  company  of  America, 
2138  Gulf  Building,  Pittsburgh,  Pennsylvania. 


The  crux  of  the  rural  problem  is  the  cost 
of  erecting  good  lines.  8 -strand  A.  C.  S.  R. 
bites  into  this  cost. 

Twenty-five  per  cent  greater  strength  per¬ 
mits  longer  spans,  with  fewer  poles  and 
fewer  fittings.  Stresses  are  kept  within  limits 
which  experience  has  show’n  to  be  reasonable 
and  safe.  Fittings  are  interchangeable  with 
7-strand.  Obviously  costs  go  down.  But 


ALCOA 


ELECTRICAL  WORLD  >  AUGUST  15,  1936 


(2531)  101 


units  have  two  low-pressure  cylinders  set  arc  from  the  terminals  to  the  case.  It  is 
opposite  each  other  at  an  angle,  with  high-  claimed  that  both  windings  will  carry  double 

pressure  cylinders  vertically  between.  Six-  normal  current  continuously  without  danger- 

cylinder  units  are  similar,  with  two  cylinders  ously  overheating, 
side  by  side  in  each  position.  Features  in¬ 
clude  automotive-type  pistons,  articulated 
connecting  rods,  finned,  radiator-type  inter¬ 
cooler,  oil  cooler  and  oil  filter.  A  variety 
of  drives  is  available,  making  the  compres¬ 
sors  easily  adaptable  to  many  installations. 


Disconnecting  Switches 

Featuring  a  locked  blade  and  arranged 
for  mounting  on  flat  surfaces  or  on  pipes,  a 
line  of  indoor  disconnecting  switches  has 
been  introduced.  A  lock,  attached  to  the 


ENGINEERING  DATA 
FROM  MANUFACTURERS 

Bolletina  and  estaloca  now  •▼siloble  to 
T  .  .  1  rk  •  encineen  br  monafoctaren  and  aMOclationi 

insect  Control  Device 

An  electrical  trap,  designed  to  provide 
insect  control  in  orchards,  on  fruit  farms 
and  similar  locations,  has  been  marketed  re¬ 
cently,  It  consists  essentially  of  a  gaseous 
mercury  vapor  light  source  inclosed  in  a 
grille  of  charged  wires.  Insects,  attracted 


Circuit-Breakers  in  Steel  Mill  — 
Description  of  circuit-breaker  installations  in 
a  steel  mill  is  in  Bulletin  935  of  I-T-E  Cir¬ 
cuit  Breaker  Company,  Philadelphia,  Pa. 
The  12-page  booklet  accompanies  the  brief 
description  with  pictures  and  diagrams  of  in¬ 
stallations  for  the  control  and  distribution 
of  440-volt  a.c.,  250-volt  and  600-volt  d.c. 
Mechanical  features  of  the  breakers  are  also 
shown. 

Wound-Rotor  Motors  —  Specifications 
and  mechanical  features  of  wound-rotor  mo¬ 
tors  for  two  and  three  phase  a.c.  are  outlined 
and  pictured  in  Bulletin  117  of  Reliance 
Electric  &  Engineering  Company,  Ivanhoe 
Road,  Cleveland,  Ohio.  A  small  table  of  ap¬ 
plications  is  also  in  the  4-page  folder. 

Magnetic  Comparator — Research  Paper 
RP  894,  issued  by  the  National  Bureau  of 
Standards,  U,  S.  Department  of  Commerce, 
describes  the  use  of  an  alternating-current 
magnetic  comparator — essentially  an  alter¬ 
nating-current  bridge — for  testing  tool-resist¬ 
ing  prison  bars.  Copies  may  be  secured 
from  the  Superintendent  of  Documents, 
Washington,  D.  C.,  for  5  cents. 

Gasoline  Electric  Plants — Design  fea¬ 
tures  and  description  of  small — 300  to  5,500 
watts — gasoline  electric  plants,  both  a.c.  and 
d.c.,  are  in  an  illustrated  folder  issued  by  the 
Janette  Manufacturing  Company,  556  West 
Monroe  Street,  Chicago,  Ill.  The  folder  is 
Bulletin  23-1. 

Conduit  Booklet — A  32-page  booklet, 
“Transite  Conduit  and  Korduct  for  the  Elec¬ 
trical  Industry,”  has  been  recently  issued  by 
the  Johns-Manville  Corporation,  22  E.  40th 
Street,  New  York  City.  Well  illustrated, 
the  booklet  includes  data  on  the  strength, 
resistance  to  corrosive  soils  and  electrolysis, 
uses  and  applications,  and  tables  of  weights 
and  sizes  of  this  product. 

Fuse  Links;  Disconnecting  Switches— 
Dimensions,  ratings  and  prices  of  fuse  links 
for  power  line  distribution  cutouts  are  given 
in  a  4-page  bulletin  (AD-1305)  issued  by 
Schweitzer  &  Conrad,  Inc.,  4435  Ravenswood 
Avenue,  Chicago,  Ill.  Bulletin  210,  pub 
lished  by  the  same  company,  shows  design 
features,  ratings,  sizes  and  prices  of  porce 
lain-housed  disconnecting  switches. 

Recording  Voltmeter — A  simplified,  pon- 
able,  strip-chart  recording  voltmeter  is  de¬ 
scribed  in  bulletin  GEA-2294  of  General 
Electric  Company,  Schenectady,  N.  Y. 

Oil  Circuit-Breaker— Ondit  Electrical 
Manufacturing  Corporation,  Hyde  Park  Sta 
tion,  Boston,  Mass.,  has  issued  Section  521. 
a  4-page  folder  describing  an  indoor,  station 
type  oil  circuit-breaker  of  100,000  kva.  intei 
rupting  capacity,  designed  for  15-kv.  service 
or  less.  Construction  features,  general 
dimensions  and  ratings  of  the  circuit  breakei 
are  given. 

Coatings  on  Steel — A  lO-page  pamphlet 
“Tentative  Specifications  for  Electrodeposited 
Coatings  of  Zinc,  Cadmium,  Nickel  and 
Chromium  on  Steel,”  has  been  issued  re 
cently.  Copies  may  be  secured  from  eithei 
the  American  Electro-Platers’  Society,  90 
Maynard  Street,  Springfield,  Mass.,  or  the 
American  Society  for  Testing  Materials,  260 
South  Broad  Street,  Philadelphia,  Pa.,  for  2-1 
cents. 


Type  CJH-14  rating's  from  7.6  to  .34.6 
kv.  Delt»-St»r  Electric  Co.,  Cbicaaro,  HI. 

floating  type,  two-section  blade,  automat¬ 
ically  engages  when  the  blade  is  closed, 
releases  when  it  is  opened.  Solid  copper 
tongue-type  contacts  and  clamping,  solder¬ 
less-type  terminal  lugs  are  used. 


Process  Cycle  Controller 

A  simply  constructed  process  cycle  con¬ 
troller  has  recently  been  developed  that  is 
designed  particularly  for  the  rubber  and 
molded  plastics  industries.  It  is  also  suit¬ 
able  for  automatically  controlling  other  cycle 
processes  which  operate  on  a  cycle  that  must 
be  changed  from  time  to  time.  One  cam,  ad- 


“Electracide  Giant”  rated  at  1.200  watts: 
non-corrosive  materials  used  througrhout. 
Folmer  Electracide  Corp.,  Rochester,  N,  Y. 

by  the  mercury  vapor  light,  to  which  they 
are  extremely  sensitive,  fly  against  the 
grille  and  are  electrocuted.  It  is  claimed 
the  lamp  will  control  insects  over  an  area  of 
6  to  10  acres.  The  trap  operates  at  night, 
during  off-peak  load  periods. 


Electrical  Castings 

Heat-treated  castingrs  from  new  copper- 
base  alloy;  properties  of  standard  test 
bars;  electrical  conductivity,  60  per  cent; 
tensile  strengrth,  96,000  lb.  per  sq.in. 
Beryllium  Corp.  of  Pennsylvania,  Reading', 

Pa. 

Heat-treated  electrical  castings  for  which 
high  strength  and  hardness,  high  electrical 
and  thermal  conductivity  is  claimed  may  now 
be  secured.  Essentially  a  copper-base  alloy, 
small  amounts  of  beryllium  and  cobalt  have 
been  added  to  give  hardness. 


Current  Transformers 

“Universal”  current  transformers;  for  2.- 
600  volt  circuits.  26-125  cycles,  25  volt- 
amperes;  compensated  to  be  correct  at  15 
volt-amperes;  nine  primary  ranges,  from 
10-800  amp.  Esterline-.Angus  Co.,  Indi- 
anaivolis.  Ind. 

New  nine-range,  metal-clad,  portable  trans¬ 
formers,  which  make  possible  accurate  meas¬ 
urements  in  most  circuits  with  a  single  pair 
of  transformers,  have  been  announced  re¬ 
cently.  Five  of  the  nine  primary  ranges  are 
obtained  by  means  of  the  wound  primary; 
the  four  others  are  obtained  by  looping  the 
primary  through  an  opening  in  the  core  and 
the  case.  Rugged,  aluminum  cases  of  these 
transformers  are  moisture-proofed.  Trans¬ 
formers  are  subjected  to  a  test  voltage  of 
about  14,000  between  the  primary  and  sec¬ 
ondary  windings  and  between  the  windings 
and  the  case.  This  is  usually  sufficient  to 


Model  0088V  process  cycle  controller;  de¬ 
scribed  in  Bulletin  447.  Bristol  Co., 
Waterbury,  Conn. 

justable  to  carry  out  various  time  cycles, 
operates  one  or  two  patented  three-way  pilot 
valves,  as  the  process  requires.  Speed  varia¬ 
tion  is  obtained  with  a  single  cam,  through 
the  use  of  a  novel  two-speed  cam  operating 
mechanism. 


Air  Compressors 

Three-  and  six-cyliniler.  vertical-angle 
two-stage,  air-cooled  compressors;  capaci¬ 
ties  from  142  to  445  eu.ft.  per  minute. 
Worthington  Pump  &  Machinery  Corp., 
Harrison.  N.  J. 

\  new  line  of  compact  three-  and  six- 
cylinder,  vertical-angle,  two-stage  air  com¬ 
pressors  is  now  available.  Three-cylinder 
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ROEBLING 

Varnished  Cambric 
Cables 


iA 


ONLY  A  FINE  PRODUCT  MAY  BEAR  THE  NAME  ROEBLING 


Power  Cables;  Paper;  Cambric;  Rubber  >» 
Parkway  Cable  »  Tree  Wire  »  Service 
Cables  »  Station  Cables  *  Rubber  Covered 
(..ontrol  Cables  »  Rubber  Covered  Wires  and 
Cables:  Cede;  Intermediate;  30%  and  40^1 
Performance;  35^  and  40%  Performite; 


Plain  Rubber  60%  Sheath  Power  Cathie  and 
40%  or  60%  Sheath  Flexible  Cords  »  Slow 
Burning  Wires  and  Cables  »  VC eather proof 
Wires  and  Cables  *  Submarine  Cables  » 
Portable  Cords  »  And  a  wide  variety  of 
other  wires  and  cables. 


Power  Cable  Test  Panel  with  an  ultimate  capacity 
of  600,000  volts,  one  of  many  factory  tests  to  which 
Roebling  Wire  and  Cable  is  subjected. 

A  wealth  of  experience  goes  into 
the  making  of  this  fine  cable.  From 
copper  to  outer  covering  it  is  of 
traditional  Roebling  high  quality 
. . .  the  product  of  good  materials, 
careful  workmanship,  and  exacting 
tests. 

Roebling  Varnished  Cambric  Cable 
is  available  in  single,  two, and  three- 
conductor  types;  for  a  wide  range 
of  voltages;  in  all  commercial  sizes. 

Braided  or  leaded.  Also  with  steel, 
zinc  or  bronze  tape,  or  round  wire 
steel  armor. 

We  would  welcome  your  inquiry 
for  further  information  and  prices 
in  connection  with  this  type  of 
cable  or  any  of  the  60  other  types 
at  the  left. 

JOHN  A.  ROEBLING’S  SONS  CO. 

Trenton,  N.  J.  Branches  in  Principal  Cities 
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Municipal  Plants 

Arizona — Electrification  of  the  San  Carl  is 
Irrigation  and  Drainage  District  around  Flor¬ 
ence,  Coolidge  and  Casa  Grande  is  contem¬ 
plated  in  plans  calling  for  a  $300,000  bond 
election  to  be  held  within  the  next  90  days. 
The  project  includes  the  construction  of  110 
miles  of  transmission  and  distribution  lines 
to  serve  more  than  500  customers. 

Tulare,  Calif. — Validity  of  the  $288,700 
evaluation  of  the  distribution  facilities  of  the 
Southern  California  Edison  Company  found 
by  the  California  Railroad  Commission  in 
1933  has  been  upheld  in  a  decision  hamled 
down  by  the  state  supreme  court.  Suit 
i  testing  the  validity  and  fairness  of  the  valua¬ 
tion  had  been  brought  by  the  company.  The 
company  contended  in  its  suit  that  earnings 
should  have  controlling  significance  in  the 
condemnation  proceedings  and  that  o  mse- 
quently  it  was  entitled  to  receive  more  than 
$288,700  for  its  Tulare  system,  which  Iteing 
“cream”  territory,  had  earned  as  high  as  20 
per  cent  on  the  investment.  City  officials 
state  that  the  next  step  will  be  the  calling  of 
a  bund  election  for  the  purpose  of  purchas¬ 
ing  the  Edison  distribution  facilities. 

San  Francisco,  Calif, — Board  of  Super¬ 
visors  and  the  Mayor  have  approved  an  or¬ 
dinance  which  delegates  to  the  Public  I  tili- 
ties  Commission  of  the  city  and  county  of 
San  Francisco  authority  to  acquire  by  pur¬ 
chase  or  condemnation,  or  to  construct,  an 
electric  light  and  power  plant,  and  to  issue 
bonds  for  the  purpose.  The  supervisors 
hope  to  obtain  a  court  test  of  the  validity 
of  the  ordinance  in  time  to  submit  a  power 
distribution  proposal  to  the  voters  at  the  No¬ 
vember  election. 

Sterling,  Colo. — Public  Service  Company 
of  Colorado  has  been  authorized  by  the  Pub¬ 
lic  Utilities  Commission  to  exercise  the  new 
ten-year  franchise  granted  to  it  by  the  city. 

Jacksonville,  Fla. — An  unsuccessful  ef¬ 
fort  to  bring  about  a  rate  reduction  in  elec¬ 
tric  power  was  made  by  Commissioner  Ernest 
Anders  in  charge  of  the  electric  light  depart¬ 
ment  at  a  recent  meeting  of  the  commission. 
Commissioner  Anders  proposed  a  reduction 
in  the  commercial  lighting  rate  from  7  cents 
to  6  cents  per  kilowatt-hour  for  the  first  500 
kw.-hr.,  from  6  cents  to  5  cents  for  the  next 
2,000  and  the  next  2,500  at  4  cents.  He  esti¬ 
mated  that  some  6,000  consumers  would  bene¬ 
fit  by  the  change.  The  loss  in  revenue,  he  ex¬ 
plained,  would  be  about  $7,000  a  mnnth  at 
first  but  expressed  the  belief  that  the  reduc¬ 
tion  would  stimulate  consumption.  The  re¬ 
duction  was  opposed  at  the  commission  meet¬ 
ing  and  sidetracked  for  further  consideration. 

St.  Augustine,  Fla.^ — City  has  been  ad¬ 
vised  by  James  E.  Cotton,  acting  state  direc¬ 
tor  of  the  P.W.A.  that  if  funds  are  made 
available  for  tbe  power  plant  and  distribution 
system  for  which  the  city  has  made  applica¬ 
tion,  the  Power  Division’s  recommendation 
would  be  for  the  project  to  cost  $63().(K)0 
rather  than  $996,727  which  was  the  amount 
named  in  the  city’s  application.  The  grant 
ccmtemplated  from  the  government  for  the 
project  would  be  approximately  $174.(M)0. 

Rockwell  City,  Iowa — Propose<l  munic¬ 
ipal  light  and  power  plant  and  distribution 
system  for  which  this  city  voted  $175.(HM)  in 
I  revenue  bonds  (Electrical  World,  \ugust 
;  1,  page  118)  has  been  indefinitely  upheld  be¬ 
cause  of  litigation  started  by  opponents  of 
the  project. 

Monroe,  La. — A  further  reduction  in  d  •- 
mestic  electric  rates  have  been  announced  by 
Will  iam  Rodriguez,  commissioner  of  finance 
:  and  public  utilities.  The  schedule  follows; 
j  One  to  25  kw.-hr.,  6  cents  per  kilowatt-hour; 

I  26  to  100,  5  cents;  101  to  150,  4  cents;  151 
to  200,  3  cents;  201  to  300,  2  cent*',  all  over 


DILECTO  MOLDED  TUBING 

Retains  its  Form  and  Di  mansions 
Retains  its  Insulating  Qualities 

Molded  Diiecto  Tubing,  made  under  heat  and  hydraulic  pres* 
sure,  is  a  homogeneous  material,  resistant  to  moisture  to  a  high 
degree,  with  excellent  electrical  and  mechanical  properties. 
It  is  made  to  Formula — uniform  throughout — permanent  in  its 
characteristics. 

Let  us  send  you  the  Diiecto  catalog  of  comparative  facts  and 
figures  and  other  information  youMI  find  of  value  for  reference 
purposes. 

CONTINENTAL-DIAMOND  FIBRE 
COMPANY 

NEWARK,  DELAWARE 
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Brothers  under  the  Skin 


IG  boy”  or  “little  fellow” — Amerclad 
All-Rubber  Cords  and  Cables  are 
always  dependable.  Their  make-up  includes 
a  jacket  as  tough  as  the  hide  of  a  rhinoceros 
— that  fights  off  water,  muck,  acids,  oils  and 
grease.  They’re  brothers  under  the  skin. 

While  Amerclad  Cords  and  Cables  and 
their  component  parts  have  high  tensile 
strength,  toughness  and  marked  resistance 

AMERICAN  STEEL 


20S  South  La  Salle  Street,  Chicago 

Columbia  Steel  Company,  San  Francitco,  Paci/u  C»atl 
Dittrikmttn 


to  abrasion,  flexibility  is  in  no  way  im¬ 
paired.  Such  combinations  are  rare  and 
explain  our  unprecedented  performance  rec¬ 
ords.  After  all,  there  is  no  substitute  for 
over  100  years  of  wire  making  experience 
in  equipping  a  cable  to  “take-it”  in  the 
roughest  going. 

Our  complete  range  of  Amerclad  Cords 
and  Cables  will  meet  your  requirements. 


& 


WIRE  COMPANY 

Empire  State  Building,  New  York 

United  States  Steel  Producti  Company,  New  York, 
Exfrt  DiHrikufn 
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ELECTRICIAN:  We  want  "SA"  Series  Brushes 
because  they  keep  our  maintenance  costs  low. 


300,  1  cent.  The  new  schedule  was  effective 
August  1. 

Glencoe,  Minn. — By  a  one  vote  margin 
a  proposed  municipal  light  and  power  plant 
was  defeated  in  a  special  election  held  July 
31.  Northern  States  Power  Company  will 
continue  to  serve  the  city. 

Yazoo  City,  Miss. — Revision  of  rates  for 
meter  service  as  proposed  by  the  Public  Serv- 
ice  Commission  has  been  announced  and  will 
probably  go  into  effect  September  1,  The 
City  Council  has  tentatively  accepted  the  plan 
calling  for  lower  rates. 

Columbus,  Miss. — P.W.A.  aid  in  financing 
the  construction  of  a  municipal  electrical  dis¬ 
tribution  system  will  be  sought. 

Columbia,  Mo. — City  has  indefinitely  post¬ 
poned  taking  bids  for  various  improvements 
to  the  municipal  light  and  power  plant  to 
cost  approximately  $250,000.  The  city  hopes 
to  obtain  a  P.W.A.  grant  and  loan  to  cover 
tbe  cost,  and  will  await  action  by  the  govern¬ 
ment. 

Thayer,  Mo. — United  States  District 
Judge  Albert  L.  Reeves  at  Kansas  City  on 
July  22  issued  a  temporary  restraining  order 
which  prevents  city  officials  from  taking  fur¬ 
ther  steps  in  connection  with  the  proposed 
construction  of  a  municipal  light  and  power 
plant  and  distribution  system  until  such  time 
as  the  court  can  conduct  a  hearing  on  the 
application  of  the  Arkansas-Missouri  Power 
Company  for  a  temporary  injunction  against 
the  city  plant.  Fairbanks,  Morse  &  Company 
to  whom  the  city  has  awarded  the  contract 
was  also  named  in  the  suit. 

Matthews,  Mo. — Citizens  recently  voted 
the  Missouri  Utilities  Company  a  twenty-year 
franchise  to  furnish  electricity  from  its  Sikes- 
ton  plant. 

Troy,  Ohio — Readjustment  of  light  and 
power  rates  of  the  local  municipal  plant  has 
been  approved  by  City  Council.  Large  users 
of  general  light  and  power  lines  will  benefit 
by  the  change,  but  heavy  users  of  the  special 
power  lines  will  find  their  electricity  bills 
higher,  it  is  expected.  The  new  ordinance 
sets  the  rate  for  general  use  at  four  cents  per 
kilowatt-hour  for  the  first  50  kw.-hrs.,  while 
all  over  this  will  cost  three  cents.  Under 
the  old  rate  the  first  50  kw.-hr.  cost  5  cents 
and  all  over  4  cents.  The  minimum  charge 
of  $1  remains  unchanged. 

Ashland,  Ohio — In  the  face  of  agitation 
for  a  municipal  light  plant.  City  Council  has 
passed  an  ordinance  asking  bids  for  street 
lighting  and  water  works  power  for  five-year 
and  ten-year  periods  from  the  Ohio  Public 
Service  Company.  An  ordinance  to  submit  a 
$750,000  bond  issue  to  electors  for  a  munic¬ 
ipal  light  plant  has  been  referred  to  com¬ 
mittee. 

Pauls  Valley,  Okla. — In  a  recent  special 
election,  citizens  voted  to  renew  for  25  years 
the  electric  franchise  of  the  Oklahoma  Gas 
&  Electric  Company. 

Henryetta,  Okla. — By  a  vote  of  1.280  to 
734,  citizens  defeated  a  proposal  to  renew  for 
25  years  the  franchise  of  the  Public  Service 
Company  of  Oklahoma. 

Fleetwood,  Pa. — Proposed  municipal 
power  plant  project  received  a  setback  re¬ 
cently  when  Judge  Paul  N.  Schaeffer  de¬ 
clared  invalid  two  ordinances  passed  by  the 
Borough  Council  to  pave  the  way  for  a  $100,- 
000  generating  plant  and  distributing  system. 
A  taxpayer’s  bill  in  equity  was  filed  to  re¬ 
strain  the  borough  officials.  The  borough 
receives  its  electric  energy  from  the  Metro¬ 
politan  Edison  Company  and  steps  had  been 
taken  to  acquire  the  company’s  distributing 
system.  Difficulties  developed  and  the  power 
company  refused  to  sell.  The  borough  then 
took  steps  to  pass  legislation  to  erect  a  dis¬ 
tribution  system  in  addition  to  the  proposed 
power  plant.  Three  taxpayers  attacked  the 


•  OperoLors  of  electrical  equipment  wotch  overall  costs — machine 
maintenance  as  well  as  brush  cost.  They  specify  Series  Brushes 

because  the  five  grades,  with  graduated  performance  characteristics, 

permit  selection,  for  every  machine,  on  the 
basis  of  good  commutation,  good  brush  life 
maintenance  expense. 

•  "SA"  Series  Brushes  are  designed,  pri- 
I  ^  marily,  to  meet  the  severe  demands  of  heavy 

duty  service.  This  they  do,  successfully  and 
lly.  They  also 


economically.  I  hey  also  insure  economy  in 
the  operation  of  all  types  of  commutating 
equipment  adapted  to  the  use  of  electro- 
graphitic  grades. 


There  is  a  National  Pyramid  Brush  for  every  class  of  service 
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Diagram  showa  naTigation  claar- 
ancaa  proaidad  by  powar  lina. 


to  span  Canal 


•T^HESE  twin  towers  elevate  the  double  circuit 
power  line  to  a  height  of  160  feet  ^dx)ve  high 
water  for  navigation  clearcince  across  the  Cape 
Cod  Canal  near  Bourne,  Mass.  Each  tower  has  a 
height  of  207  feet  and  base  spread  of  45  feet.  They 
"dead-end,"  about  190  feet  above  ground  level,  a 
pull  of  33  tons  from  the  1000  foot  hne  span. 

These  towers  were  designed,  fabricated,  gal¬ 
vanized  and  erected  by  the  tower  department  of 
American  Bridge  Company,  a  department  which 
does  this  work  on  steel  towers  of  all  types  for 
power  or  radio  transmission,  together  with  sub¬ 
stations  and  steel  structures  for  all  branches  of  the 
electrical  industry.  Call  on  American  Bridge  Com¬ 
pany  for  any  kind  of  tower  work. 


Power  Climbs  ABC  Towers 


{Left)— Cmp»  Cod  Canal  CzoMing  Towars 
naar  Bourna,  Maaa.,  built  for  tha  Capa  & 
Vinayard  Eloctrie  Company.  Powar  Lina 
alavatad  abora  tha  canal  aa  futura  work 
on  tha  channal  mada  tha  laying  of  cablaa 
impractical. 


Baltimore 


AMERICAN  BRIDGE 

General  Offices:  Frick  Building 
Boston  Chicago  Cincinnati 

Duluth  Minnaapolis  Now  York 


COMPANY 

•  Pittsburgh,  Pa. 

Clavaland  Danrar 

Philadalphia  St.  Louia 


Datroit 


Pacific  Coatt  DUtributort ;  Columbia  Steal  Co.,  San  Francisco 
Export  Diatributor$:  United  States  Steal  Products  Co.,  New  York  City 
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validity  of  the  ordinances.  The  first  ordi 
nance  was  approved  at  a  public  election  hy  a 
vote  of  431  to  266.  Later  an  amended 
ordinance  was  submitted  and  the  injunction 
pr  )ceedings  followed. 

Gainesville,  Tex. — Recent  election  by  tax¬ 
payers  resulted  unfavorably  to  a  proposal  to 
authorize  the  issuance  of  $418,000  of  munic¬ 
ipal  revenue  bonds  for  construction  of  an 
electric  light  and  power  plant.  It  was  the 
second  time  in  two  years  a  referendum  on 
that  issue  had  been  held.  The  City  Council 
had  obtained  approval  at  Washington  of  an 
$188,000  P.W.A.  grant  to  supplement  a  bond 
issue. 

Danville,  Va. — City  Council  has  reduced 
electric  rates  to  city  users  which  will  mean 
a  saving  of  from  $10,000  to  $15,000  per  an¬ 
num.  The  minimum  rates  are  being  dropped 
from  $2.50  to  50  cents,  which  means  that 
many  small  householders  who  hitherto  have 
paid  for  energy  they  did  not  use  will  be  bene¬ 
fited.  E.  C.  Brantley,  superintendent  of  utili¬ 
ties,  recommended  the  new  rate  structure, 
holding  that  the  profits  made  by  the  plant 
last  year  justified  passing  along  the  cut  to 
users.  The  power  rate  remained  untouched. 
The  new  rate  became  effective  August  1. 

Yakima.  Wash. — A  committee  of  business 
men  and  Henry  Gray,  consulting  engineer, 
plan  to  submit  a  resolution  to  the  city  com¬ 
missioners  recommending  that  the  city  take 
over  the  power  and  light  business  and  estab¬ 
lish  its  own  system. 

Shullsbl'RC,  Wis. — Wisconsin  Public  Serv¬ 
ice  Commission  has  set  $18,000  as  the  price 
for  which  the  city  may  acquire  the  local 
plant  of  the  Interstate  Light  &  Power  Com¬ 
pany.  The  commission  allotted  four  month>i 
for  completion  of  acquisition. 

Wittenberg,  Wis. — Following  an  agree¬ 
ment  between  the  village  and  the  IX  isconsin 
Power  &  Light  Company,  the  Wisconsin  Pnh- 
lic  Service  Commission  dismissed  an  acquisi¬ 
tion  proceeding  which  had  been  begun  hy 
the  village  in  1933.  The  commission  held 
that  the  proceedings  had  been  started  under 
the  wrong  section  of  the  statutes  to  permit 
of  forced  acquisition. 

Medford,  Wis. — A  value  of  $82,288  on  the 
permanent  property  of  the  Lake  Superior 
District  Power  Company  was  set  by  Louis  J. 
Rust,  W'isconsin  Public  Service  Commission 
engineer,  at  a  hearing  before  Chief  Examiner 
W.  A.  Anderson  on  the  city’s  action  to  ac¬ 
quire  the  plant. 

PoYNETTE,  Wis. — Although  they  had  pre¬ 
viously  voted  in  favor  of  acquiring  the  local 
distribution  facilities  of  the  Wisconsin  Power 
&  Light  Company,  voters  in  a  recent  special 
referendum  turned  down  two  methods  of 
financing  and  purchase.  An  additional  four 
months  to  acquire  the  plant  was  granted 
after  it  was  testified  that  many  voters  had 
been  confused  by  the  questions  at  the  refer¬ 
endum. 

Pardeeville,  Wis.  —  Wisconsin  Public 
Service  Commission  has  fixed  a  price  of  $25.- 
000  at  which  the  city  may  acquire  the  Par¬ 
deeville  Electric  Light  Company.  The  village 
first  started  acquisition  proceedings  in  1933. 


pmmmm 


The  very  nature  of  its  installation  requires  a  rural-line 
transformer  to  possess  even  greater  reliability  than  an 
urban  type.  Hence,  Pennsylvania  Rural-Line  Trans¬ 
formers  embody  all  the  characteristic  advantages  of 
other  transformers  hearing  the  Pennsylvania  name, 
such  as: 

CIRCULAR  COILS  capable  of  withstanding  severe 
short-circuit  stresses  without  injurv  or  distortion. 

REINFORCED  INSULATION  which  protects  against 
high  voltage  surges  of  steep  wave-fronts. 

ROUND  PRESSED  STEEL  TANKS,  seamless,  and  of 
copper-hearing  steel. 

DETACHABLE  BUSHINGS  which  are  bolted  exter¬ 
nally  and  permit  replacement  without  removing  cover. 

Indeed,  Pennsylvania  has  called  on  its  years  of  experi¬ 
ence  in  designing  this  greatly  improved,  more  reliable 
rural  transformer ! 


Pennsylvania  Transformer  Co, 

1701  Island  Ave.,  N.  S.,  Pittsburgh,  Pa. 


English  Electric  Industry 
Makes  Progress  in  1935 

According  to  the  annual  return  of 
the  Electricity  Commissioners  of  England 
250,000  electric  cooking  ranges  went  into 
service  in  1935,  5,000  farms  were  electri¬ 
fied  and  there  were  about  500,000  new 
electrical  consumers.  Improved  indus¬ 
trial  conditions  and  railway  electrifica¬ 
tion  schemes  may  increase  this  figure  to 
1,000,000  in  1936. 
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ays  "STAY  our  and  means  it 


.t  '■-  -(  >1 


Your  valuable  properties  such  as  trans¬ 
formers,  power  houses,  pumping  stations 
and  water  supply  need  the  sure  protection  of 
sturdy,  unclimbable  Cyclone  Fence. 

Trespassers,  firebugs  and  thieves  hate  this 
famous  fence.  They  know  it  means  “stay  out.” 

Saves  Money 

Cyclone  Fence  affords  real,  money-saving  pro¬ 
tection.  It  prevents  destruction  of  property 
and  other  losses.  It  reduces  insurance  rates. 
And  it  is  built  to  “stay  put,”  with  long-life 
quality  features  that  save  upkeep  cost. 


Immediate  Delivery  and  Erection 

We  have  big  stocks  of  Cyclone  Fence  on  hand 
in  conveniently  located  warehouses  all  over  the 
country.  And  our  crews  of  trained  men  are 
ready  to  erect  your  fence  at  once. 

Phone  for  prices  and  information 

We  will  gladly  send  a  representative  to  give 
you  full  information  and  estimates.  There  is  no 
charge  for  this  service.  Write  or  wire  us  at 
Waukegan,  Illinois,  or  phone  our  nearest  office. 
Branches  are  located  in  principal  cities. 

Don’t  delay.  Prompt  action  may  save  you 
money  and  worry. 


CYCLONE  FENCE 

CYCLONE  FENCE  COMPANY 

General  Offices:  Waukeiian,  Illinois  *  Branches  in  Principal  Cities 
Pacific  Coast  Division:  Standard  Fence  Company,  General  Offices:  Oakland,  California 

United  States  Steel  Products  Company,  New  York,  Export  Dittrikuton 
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RURAL  LINE  DISTRIBUTION 
TRANSFORMERS  _ 


Recent  Rate  Changes 


Qheck  These  Six  Poinis  of 


Union  Electric  Light  &  Power  Compant 
under  new  rate  schedules  filed  with  the  Mis¬ 
souri  Public  Service  Commission  would 
reduce  its  charges  to  large  light  and  power 
users,  including  wholesale  untransformed  and 
industrial  power  service,  approximately  $212,- 
500  annually.  The  new  rates  would  affect 
customers  in  all  three  classes  in  the  Missouri 
territory  served  by  the  company.  The  Illinois 
Commerce  Commission  was  asked  to  approve 
similar  rates  for  industrial  customers  of  the 
company  in  East  St.  Louis  and  vicinity.  The 
Illinois  customers  will  save  approximately 
$138,000  annually. 

St.  Joseph  Railway,  Light,  Heat  & 
Power  Company  recently  asked  the  Missouri 
Public  Service  Commission  for  a  rehearing 
of  the  rate  case  in  which  the  commission  last 
May  directed  the  company  to  reduce  its 
schedules  downward.  It  is  estimated  the  re¬ 
ductions  would  cost  the  company  $336,380 
annually.  The  lower  rates  were  to  take 
effect  on  August  1  and  were  based  on  a  find¬ 
ing  by  the  commission  that  the  company  rate 
base  valuation  is  $4,350,000  on  which  it  is 
entitled  to  earn  6i  per  cent  annually.  The 
company  contends  that  since  the  commis¬ 
sion’s  appraisal  and  inventory  conditions 
have  so  greatly  changed  as  to  cost  of  labor, 
materials,  taxes  and  all  other  expenses  that 
it  is  entitled  to  a  rate  effective  Aug.  1,  1936, 
and  thereafter  based  upon  a  fair  valuation 
instead  of  the  one  the  commission  has  set  up. 

Detroit  Edison  Company’s  rate  charges 
and  practices  will  be  investigated  at  a  gen¬ 
eral  hearing  before  the  Michigan  Public 
Utilities  Commission  on  September  21.  Wil¬ 
liam  M.  Smith,  commission  chairman,  stated 
in  announcing  the  hearing  that  a  partial 
study  of  the  company’s  rates  had  convinced 
him  that  a  reduction  could  be  made.  The 
commission  directed  its  engineering  depart¬ 
ment  and  that  of  the  company  to  make  a  new 
study  of  the  company’s  rates  and  services 
and  to  be  ready  to  testify  at  the  hearing. 

Appalachian  Electric  Power  Company 
has  been  ordered  by  the  West  Virginia  Pub¬ 
lic  Service  Commission  to  give  southern  West 
Virginia  a  rate  reduction  which  it  is  estimated 
will  amount  approximately  to  $850,000  a 
year.  The  reduction  involves  domestic,  com¬ 
mercial,  rural  and  large  power  users.  The 
commission  estimated  the  new  schedules  will 
save  domestic  consumers  $366,497  a  year, 
commercial  and  industrial  consumers  $93.- 
580,  large  power  users,  $360,000,  rural  con¬ 
sumers,  $5,231  and  reduce  municipal  lighting 
rates  by  $31,500.  The  Virginia  Corporation 
Commission  has  announced  further  reduc¬ 
tions  in  the  electric  rates  for  residential  and 
commercial  customers  in  the  territory  served 
by  the  company  in  Virginia.  The  cut  will 
amount  to  approximately  $232,000  and  more 
than  40,000  residential  customers  and  60.000 
commercial  customers  will  be  benefited.  The 
reductions  resulted  from  negotiations  by  the 
commission 
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Warner  type  HEB-F  rural  line  dis¬ 
tribution  traii.sformers  meet  the 
need  for  a  small  inexpensive  unit  de¬ 
signed  for  application  to  lines  of  13200 
Y  volts  and  below. 

Transformers  for  this  class  of  service 
are  manufactured  in  the  1-  and  3-kva 
sizes  for  operation  on  single-phase,  60- 
cycle  lines  where  the  high-voltage  and 
low-voltage  neutrals  are  intercon¬ 
nected  and  solidly  grounded.  All  are 
oil-filled,  self-cooled,  55°  C.  tempera¬ 
ture  rise.  They  are  obtainable  for  volt¬ 
age  classes  of  2400,  4800,  6900  and  7620 
volts  with  solidly  grounded  neutral  for 
operation  on  4160,  8320,  11950  and 

13200  volt  lines. 


cemmissien  with  N.  M.  Argabrite,  vice-presi¬ 
dent  of  the  company  and  J-  W.  Hancock  and 
Herbert  Markle,  managers  of  Roanoke  and 
Bluefield,  respectively. 

Commonwealth  Edison  Company  has 
filed  with  the  Illinois  Commerce  Commis¬ 
sion  a  415-page  brief,  charging  that  a  reduc¬ 
tion  in  electric  rates  is  unwarranted  and 
would  be  detrimental  to  the  quality  of  service 
rendered  consumers.  A  335-page  brief 
was  filed  by  the  commission’s  legal  stan. 
The  Commonwealth  Edison  brief  placed  the 
fair  valuation  of  the  company’s  properties 
at  $365,000,000.  The  company  contends  that 
it  accepted  decreased  income  during  the  de¬ 
pression  and  asked  no  rate  increaw  unti 
the  additional  3  per  cent  Illinois  pubhc  uti- 
ity  tax  was  passed  in  1935.  Since  1933  t  f 
company  has  been  absorbing  the  federa 


Wagnfr  Type  HEB-F  rural  line  distribution  transformers  have  not  only  all  these  features, 
hut  tminy  more.  For  further  information  regarding  these  transformers,  write  the  nearest 
Wagner  branch  office.  Descriptive  literature  will  be  sent  upon  request. 


6400  Plymouth  Avenue,  Saint  Louis,  U.  S.  A 


Brakes 


Fans 


Transformers 


Motors 
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per  cent  electricity  tax,  amounting  to  about 
$1,500, 000  per  annum.  The  brief  petitions 
the  commission  to  permit  an  increase  of  rates 
gnfficient  to  cover  the  Illinois  tax.  Even  if 
this  increase  is  granted,  it  is  asserted  that 
the  company’s  net  return  will  be  less  than 
5  per  cent.  The  Edison  figure  of  $365,000,000 
as  a  fair  value  of  used  and  useful  property 
compares  with  the  figure  of  $255,000,000  to 
$265,000,000  set  down  by  the  commission. 
In  its  brief  the  utility  contends  that  a  fair 
rate  of  return  should  be  not  less  than  7  per 
cent  and  preferably  7J  per  cent,  while  the 
commission’s  staff  urges  5i  per  cent. 

Consolidated  Gas,  Electric  Light  & 
Power  Company  of  Baltimore,  through  Her- 
ber  A.  Wagner,  president,  has  filed  an 
answer  to  a  recent  complaint  made  to  the 
Maryland  Public  Service  Commission  by  the 
Commissioners  of  Baltimore  County  in  re¬ 
gard  to  the  cost  of  street  lighting  in  the 
county.  The  company  denies  the  claim  made 
by  the  commissioners  that  the  charges  are 
excessive,  unfair  and  unreasonable  and  asks 
that  the  complainant’s  petition  he  dismissed. 

Bronx  Gas  &  Electric  Company  and 
Yonkers  Electric  Light  &  Power  Com¬ 
pany  beginning  August  15  will  send  rebate 
checks  to  their  consumers  of  electricity,  the 
New  York  Public  Service  Commission  has 
announced.  The  rebate  checks  will  rep¬ 
resent  the  difference  between  temporary  rates 
established  by  the  commission  in  the  fall  of 
1934  and  the  rates  collected  by  the  compa¬ 
nies  between  that  time  and  the  date  of  the 
recent  Court  of  Appeals  decision  upholding 
the  commission’s  order.  The  total  refund, 
the  commission  stated,  will  amount  to  $805,- 
000  after  taking  into  account  accrued  in¬ 
terest  at  6  per  cent. 

Laclede  Power  &  Light  Company  has 
filed  with  the  Missouri  Public  Service  Com¬ 
mission  a  reduction  in  rates  affecting  only 
large  industrial  consumers.  If  approved  the 
new  schedule  will  become  effective  imme¬ 
diately.  The  new  schedule  will  result  in  a 
reduction  of  revenue  of  $35,000  annually. 

Milwaukee  Electric  Railway  &  Light 
Company  has  applied  to  the  Wisconsin  Pub¬ 
lic  Service  Commission  for  a  modification  of 
power  rates  effective  for  large  power  con¬ 
suming  industries.  The  modifications  would 
have  the  effect  of  reducing  the  rate  charge 
on  the  basis  of  the  amount  of  power  con¬ 
sumed. 

Kentucky  Utilities  Company  has  an¬ 
nounced  an  electric  rate  reduction  which  will 
save  customers  approximately  $75,000  an- 
nnally  in  182  communities.  In  a  majority 
of  places  the  new  rates  became  effective 
inth  August  1  bills,  and  in  other  communi¬ 
ties  as  soon  afterward  as  possible. 

Orange  &  Rockland  Electric  Company 
has  field  revisions  of  its  general  service  rate 
ror  electricity  with  the  New  York  Public 
Service  Commission  which  are  estimated  to 
save  consumers  about  $16,000  annually. 


SQUARE  COPPER  TUBE 


HEAVY 

DUTY 

BUSES 


This  new  Chase  development  for 
heavy  alternating  currents  has  many 
advantages  in  efficient  bus  construe- 
tion.  It  is  seamless,  hard-drawn 

copper  tube,  square  in  shape,  and  BjjBiS  ; 

either  ventilated  or  unventilated, 
depending  on  conditions  to  be  met. 

All  necessary  fittings  for  supporting 
the  tube  and  making  connections 
are  available.  i 

A  section  of  Chase  Square  Copper 
Tube  bus  construction  installation 

Efficient  .  .  .  Rigid  .  .  .  Economical 

For  equivalent  duty,  the  use  of  square  Refer  your  special  conductor  prob- 
copper  tube  effects  a  saving  over  flat  lems  to  our  engineers  who  will  fur- 
bar  construction,  both  in  the  amount  nish  complete  engineering  infoima- 
of  copper  required  and  in  the  number  tion  on  applications  and  installations 
of  fittings  necessary  for  an  installa-  of  Chase  products, 
tion.  The  tube  is  rigid  in  all  directions.  For  further  information  about 

hence  spans  can  be  longer  between  Square  Copper  Tube  and  other  Chase 
supports.  Installations  are  neater  and  developments  in  the  electrical  field, 
more  compact.  send  the  coupon  below. 


Air  Conditioning  Sales  Up 

Representatives  of  air-conditioning  con¬ 
cerns  in  Detroit  refiort  that  sales  have 
picked  up  sharply  in  the  past  couple  of 
''jeeks,  especially  for  office  and  small 
shop  use.  While  it  is  yet  too  early  to 
ffleasure  the  extent  of  business  currently 
«ing  done,  except  to  say  that  it  is  far 
than  a  year  ago,  belief  is  that 
enough  business  is  being  obtained  to  re¬ 
quire  considerable  manufacture  at  fac¬ 
tories. 


Chase  Brass  &  Copper  Co.,  Inc.* 
Dept.  E-2,  Waterbury,  Connecticut 

Please  send  me  a  copy  of  your  publication^ 
Construction.  ** 

Name . 


VCHASE  j 

MAIL  THIS  COUPON  1 

for  your  free  copy  of  our  40-page  | 
engineering  handbook,  complete  with  I 
teiHinical  information,  tabular  data  and  I 
engineering  apeciheations.  I 


Company, 


Address 
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OISE  ORGAISIZATION 


FROM  TREE  TO  POLE 


You  Can  Depend  on 


WEYERHAEIJ!$ER 

RESPOXSIRILITY 


Controlling  pole  production  from  stump  to  line  the 
Weyerhaeuser  Pole  Company  has  absolute  supervision 
over  the  timber  selected  for  today’s  power  lines. 

The  trees  from  W  eyerhaeuser  privately  owned  stands  are 
“live  peeled”  and  properly  seasoned  by  experienced  pole 
men.  Inspections  are  frequent  and  rigid.  Careful  han¬ 
dling  and  loading  forestalls  unnecessary  damage.  They 
are  finished  and  butt  treated  under  rigid  inspection  and 
by  modern  methods. 

You  can  build  new  lines  and 


WRITE 

How  Weyerhaeuser 
poles  are  cut,  sea* 
soned,  and  processed 
is  a  story  interesting 
and  vital  to  every  buy¬ 
er.  A  booklet  describ¬ 
ing;  the  methods  in  de¬ 
tail  will  be  mailed  free 
on  your  request. 

You  add  economical 
performance  to  your 
lines  when  you  install 
Weyerhaeuser  poles. 


modernize  the  old  with  Weyer¬ 
haeuser  Poles,  secure  in  the 
knowledge  that  they  will  give 
you  years  of  low-cost  satisfac¬ 
tory  service. 

WEYERHAEUSER 
POLE  COMPANY 

LEWiSTON,  IDAHO 

General  Sale$  Office 
RAND  TOWER 
MINNEAPOLIS,  MINNESOTA 
or 

Westinghouge  Electric  Supply  Co. 


\vii:vi:iiiiAi<:L^<i<:ii 


WKST  ER  X 


KEII  iKDAR 

POLE§ 


SALES  OPPORTUNITIES 
IN  NEW  CONSTRUCTION 

CASPER,  WYO. — Bureau  of  Reclamation, 
Denver,  Colo.,  receives  bids  until  August  27 
for  two  vertical  shaft  12,000-kva.,  a.c.,  elec¬ 
tric  generators,  with  accessories;  two  ver¬ 
tical-shaft  15,000-hp.  hydraulic  turbines, 
with  auxiliary  equipment,  including  two 
governors  with  pumping  machinery  for  speed 
regulation,  for  installation  by  the  Govern¬ 
ment  in  Seminoe  power  plant,  Casper- A  Icova 
Project,  Wyo.  (Specifications  691). 

CATLETTSBURG,  KY.— Carbide  &  Car¬ 
bon  Chemical  Corporation,  30  East  Forty- 
second  Street,  New  York,  N.  Y.,  subsidiary 
of  Union  Carbide  &  Carbon  Corporation, 
same  address,  plans  installation  of  heavy- 
duty  motors  and  controls,  regulators,  trans¬ 
formers  and  power  substation  apparatus, 
electric  hoists,  conveyors  and  other  equip, 
ment  in  new  multi-unit  plant  near  Catletts- 
burg,  where  large  tract  of  land  has  been 
acquired.  A  compressor  plant  will  be  built 
for  natural  gas  supply  for  plant,  which  will 
convert  such  gas  into  liquid  form  as  a  fea¬ 
ture  of  production.  Entire  project  will  cost 
over  $1,000,000. 

OMAHA,  NEB. — Nebraska  Power  (Com¬ 
pany  will  carry  out  expansion  and  improve¬ 
ments  at  local  steam-electric  power  plant. 
Fourth  and  Jones  Streets,  over  a  period  of 
months,  to  cost  in  excess  of  $1,400,000. 
Work  will  include  installation  of  12,000-kw. 
turbo-generator  unit,  with  accessories,  high- 
pressure  boiler  and  auxiliary  equipment. 
Building  permit  has  been  taken  out  for  im¬ 
mediate  construction,  as  recently  noted  in 
these  columns.  Plans  have  been  approved 
also  for  new  power  substation  on  Leaven¬ 
worth  Street. 

BUFFALO,  WIS. — Buffalo  County  Elec¬ 
tric  Co-operative  Association,  Buffalo,  re¬ 
cently  organized,  plans  transmission  and 
distributing  lines  for  rural  electrification 
in  parts  of  Buffalo  and  Trempealeau  Coun¬ 
ties,  totaling  250  miles,  with  service  facil¬ 
ities.  Fund  of  $260,000  has  been  secured 
through  Federal  aid.  E.  B.  Wayte.  Wis¬ 
consin  Rural  Electrification  .Authority. 
Capitol  Building,  Madison,  Wis.,  is  engineer. 

BARTLETT,  TEX.— Belfalls  Light  « 
Power  Company,  care  of  William  G.  Mor¬ 
rison,  Bartlett,  engineer,  in  charge,  has  con¬ 
cluded  arrangements  for  Federal  financing 
in  sum  of  $450,000  for  electric  power  station 
and  rural  electrification  project.  Latter  will 
include  about  300  miles  of  transmission  and 
distributing  lines  in  parts  of  Bell,  Falls  and 
Milam  Counties.  Power  plant  will  be  of 
Diesel-electric  type,  on  site  near  Bartlett. 
Proposed  to  begin  work  soon. 

VICKSBURG,  MISS.  — United  States 
Engineer  Office,  Vicksburg,  receives  bids 
until  August  20  for  two  gasoline  engine- 
driven  electric  generating  sets  (Circular  28). 

BELLEVILLE,  N.  J.— Wallace  &  Tieman 
Company,  Inc.,  Mill  Street,  plans  installa¬ 
tion  of  motors  and  controls,  conveyors  and 
other  equipment  in  two  new  additions  to 
liquid  chlorine  control  apparatus  manufac¬ 
turing  plant.  Cost  over  $125,000.  Fletcher- 
Thompson,  Inc.,  1336  Fairfield  Avenue, 
Bridgeport,  Conn.,  is  consulting  engineer. 

RED  OAK,  IOWA— lowa-Nebraska  Light 
&  Power  Company,  Lincoln.  Neb.,  plaf* 
transmission  and  distributing  lines  for  rural 
electrification  in  vicinity  of  Red  Oak,  total¬ 
ing  about  17  miles.  Application  has  been 
made  for  permission. 

EL  DORADO,  ARK.— Lion  Oil  Refining 
Company  plans  installation  of  motors  and 
controls,  electric  pumping  machinery,  con¬ 
veyors  and  other  equipment  for  expansion 
in  lubricating  oil  production  division.  Cost 
close  to  $100,000. 
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Do  YOUR 

CURREIVT  TRANSFORMERS 


Hipernik  cores  that  assure  exceptionally  high 
accuracy.  Hipernik  is  a  non-ageing  alloy  with 
three  times  the  permeability  of  the  best  silicon 
steel  and  but  one-half  the  losses. 


2  Insulation  that  withstands  dynamic  and  light 
ning  surges. 

^  Interchangeability  of  all  current  ratings  in  th< 
same  voltage  class. 


Secondary  terminal  h 
short-circuiting  feature, 


Mounting  feet  arranged  for  either  flat  surfaces 
or  transverse  and  parallel-pipe  frame-works  by 
means  of  U  bolts. 


These  are  just  a  few  of  the  many  outstanding  ad¬ 
vantages  of  Types  W  and  U  Current  Transformers. 
These  Westinghouse  transformers  are  designed  for 
metering  applications  at  frequencies  be- 
_  —  __  tween  25  and  133  cycles,  and  on  lines  up 
to  and  including  23,000-volts. 

1-JL.J/^  For  more  iletailed  information^  ask  for 
Catalog  Section  45-110.  j  70025 
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Knowing  so  well  the  needs  and 
requirements  of  our  customers,  we 
have  installed  in  our  new  mills 
carefully  designed  and  modern 
equipment  to  produce  the  uniform 
and  high  quality  product  so 
necessary  in  a  multitude  of  uses. 

Always  glad  to  ship  trial  orders 
so  the  product  may  be  tested  in 
use  and  register  its  excellence. 

We  will  be  pleased  to  quote  on 
your  requirements  covering 

HOT  ROLLED  COPPER  RODS 

BARE  &  TINNED  COPPER  WIRE 

(ii  rnads,  flats  &  sqaares) 

BARE  &  TINNED  STRAND 

U.R.C.  WEATHERPROOF  WIRE 


ROME  CABLE 
CORPORATION 

Mill*  and  execution  office* 

\ 

330*400  Ridge  Street 

ROME,  N.  Y. 

* 

• 

SALES  OFFICES: 

New  York  Chicago 
i  Cleveland  Pittsburgh  Boston 


Imports  to  Peru 
Increase  in  1935 

As  a  result  of  improved  economic  con¬ 
ditions  in  Peru,  the  demand  in  that  mar¬ 
ket  for  electrical  goods  substantially  in¬ 
creased  in  1935,  a  report  to  the  U.  S. 
Commerce  Department  from  its  Lima  of¬ 
fice  shows. 

Not  including  electrical  machinery  and 
lighting  plants,  Peruvian  imports  of  elec¬ 
trical  goods  in  1935  were  valued  at  6,- 
642,122  sols  ($1,590,000),  an  increase  of 
2,152,329  sols  ($516,000)  as  compared 
with  the  preceding  year.  The  United 
States  and  Germany,  the  report  shows, 
are  the  chief  sources  of  supply  for  elec¬ 
trical  goods. 

Peruvian  importers  of  electrical  goods, 
the  report  states,  are  optimistically  in¬ 
clined  as  regards  the  outlook  for  their 
business  in  the  immediate  future.  The 
demand  for  refrigerators,  fans,  house¬ 
hold  appliances  and  radios  during  the 
first  quarter  of  this  year  registered  nota¬ 
ble  improvement  over  the  corresponding 
period  of  1935. 


Electricity  Extensively 
Used  in  Canadian  Industry 

The  ratio  of  electric  motor  capacity  to 
total  power  employed  in  manufacturing 
industries  in  Canada  has  increased  steadily 
from  1923,  with  only  two  small  recessions, 
and  for  1934  was  78.5  per  cent.  Many 
industries  use  electric  drive  exclusively 
and  scores  of  others  have  ratios  above  90 
per  cent.  This  rise  from  61,3  per  cent  in 
1923  to  78.5  was  effected  largely  by  the 
pulp  and  paper  mills. 

The  mining  industries  in  Canada  are 
nearly  as  completely  electrified  as  the 
manufacturing  industries,  with  the  excep¬ 
tion  of  the  fuel  group,  and  the  increase  in 
the  ratio  of  electric  motors  to  total  power 
equipment  during  these  eleven  years  has 
been  even  greater,  rising  from  57.3  per 
cent  in  1923  to  75,1  in  1934. 


Kelvinator  Develops 
Air  Conditioning  for  Buses 

Bus  passengers  will  soon  find  distances 
shortened  as  a  result  of  the  development 
by  Kelvinator  Corporation  of  complete  air 
conditioning  for  motor  coaches.  Installed 
in  the  White  “Dream  Coach”  on  exhibi¬ 
tion  at  the  Great  Lakes  Exposition  at 
Cleveland,  this  new  adaptation  of  air  con¬ 
ditioning  marks  a  high  in  transportation 
comfort.  It  is  expected  that  this  inno¬ 
vation  will  permit  greater  distances  be¬ 
tween  rest  stops.  On  long  trips  reduction 
in  the  number  of  stops  will  mean  consid¬ 
erable  saving  in  time. 


THE  STAR 

METER 

SEAL 

MAKES  METERS 
TAMPERPROOF 


A  timple,  inexpensive  porcelain  cap  that 
seals  all  type  CS  meters  effectively  and  per¬ 
manently — cannot  bt  removed  voitkout  com¬ 
pletely  destroying  or  badly  mutilating  it. 
Write  for  sample  and  details. 

We  make  porcelain  for  all  electrical  insulat¬ 
ing  needs — for  decorative  purposes. 

THERMOLAIN 

Heat  Resistant  Refractory 


Thermolain  is  a  porous 
porcelain  of  good  me¬ 
chanical  strength  —  an 
excellent  refractory  foi 
ranges,  heaters,  irons, 
rheostats,  immersion 
heaters,  etc.,  where  rapid 
changes  of  temperature 
occur. 


L  A  V  O  L  A  I  N 

for  Mechanical  Strength 


A  dense,  heat-resistant 
insulation — recommend¬ 
ed  for  bushings,  coils, 
rods  and  other  parts  re¬ 
quiring  mechanical 
strength  and  for  ovens, 
toasters  and  other  equip¬ 
ment  where  high  dielec¬ 
tric  strength  at  high  tem¬ 
peratures  is  necessary. 


We  make  a  number  of  porcelains  for  many 
purposes— can  supply  the  exact  material 
and  part  you  need  to  give  maximum  service. 
Write  us. 


STAR  PORCELAIN 

TRENTON,  N.  J. 


CO. 
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book  reviews 


Principles  of  Radio  Engineering' 

By  R-  S.  Glasgow.  Published  by  McGraw- 
Hill  Book  Company,  330  West  42d  Street, 
New  York  City.  520  pages,  illustrated. 
Price,  f4. 


The  electrical  student  is  here  inducted 
promptly  into  resonant,  coupled  and  oscilla¬ 
tory  circuits.  Tubes  in  their  fundamental  as¬ 
pects  follow  and  then  come  their  adaptation 
to  audio  and  radio  circuits.  Subsequent  sec¬ 
tions  deal  with  oscillators  and  amplifiers  and 
modulation.  Detectors  and  recovery  systems 
precede  the  treatment  of  antennas  and  wave 
propagation  which  close  the  book.  Any  one 
who  has  had  the  conventional  electrical  engi¬ 
neering  course  should  find  this  Washington 
University  author’s  approach  to  radio  engi¬ 
neering  principles  facile  and  lucid.  The 
mathematics  is  not  advanced. 


Public  Utility  Financing  1930-35 

By  Merwin  H.  Waterman.  Published  by 
Bureau  of  Business  Research,  University  of 
Michigan,  Ann  Arbor.  144  pages.  Illustrated. 
Price,  |1. 

Participation  as  an  employee  in  customer- 
ownership  drives  seems  to  have  inspired  this 
study  of  depression  financing  as  a  continu¬ 
ation  of  other  studies.  After  comprehensive 
analysis,  the  author  finds  that  the  investment 
trust  is  the  next  evolutionary  stage  of  the 
holding  company  with  operations  outside 
equity  financing  hard  to  justify.  Anyhow, 
“.  .  .  neither  law  nor  custom  provides  cor¬ 
porate  pensions  on  which  holding  companies 
can  retire  after  they  have  served  their  lives 
of  economic  usefulness.  .  .  •”  Help-in-time- 
of-need  financing  is  found  to  be  largely  a 
matter  of  lending  back  dividend  and  inter¬ 
est  abstractions.  A  better  case  is  shown  for 
the  stabilization  and  diversification  attributes 
of  the  holding  company. 

Argument  is  calm  and  persuasive  and  the 
statistics  are  ample  for  support  of  the  gen¬ 
eralizations  to  the  extent  contemplated  by  the 
author. 


Study  of  the  Interruption  of 
Medium  Power  Electric  Circuits 

By  Janes  Anderson.  Published  by  All¬ 
day  Limited,  128-130  Edmund  Street,  Bir¬ 
mingham  3,  England.  139  pages,  illus¬ 
trated.  Price,  326.35. 

This  book,  “a  plain  tale  from  the  test 
room”  according  to  the  author,  covers  a 
number  of  tests  on  the  interruption  of 
medium  power  circuits  conduct^  inter¬ 
mittently  over  a  period  of  years  from  1914 
to  the  present.  The  only  instruments  used 
m  recording  data  were  camera,  voltmeter, 
ammeter  and  a  foot  rule.  For  the  most 
part  this  text  is  pictorial.  Some  3,000  photo¬ 
graphs  of  arcs  corresponding  to  between  20 
and  11,000  amp.  at  about  400  volts  a.c.  and 
d.c.  are  presented,  together  with  charts 
“d  comprehensive  information  on  arc 
formation  and  suppression  in  air,  oil  and 
water.  Slow  and  quick  breaking  with  in- 
uctive  and  non-inductive  loads  and  the  ef- 
n-c.  and  d.c.  magnetic  blow-outs 
’^der  different  conditions  are  considered  at 
some  length. 

Throughout  this  work,  which  is  exten¬ 
sively  illustrated,  evidence  of  the  camera  has 
oon  placed  before  all  else.  In  many  in- 
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stances,  however,  the  author  finds  some 
trouble  in  drawing  definite  conclusions  from 
his  tests.  Switchgear  designers,  students 
and  switchgear  users  should  find  this  book 
instructive  and  useful.  It  has  a  distinct  ap¬ 
peal  to  the  “practical  man”  because  of  the 
absence  of  “highbrow  theory.” 
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The  Chemistry  of 
Synthetic  Resins 

By  Carleton  Ellis.  Two  volumes.  Uein- 
hold  Publishing  Corporation,  New  York 
1615  pages,  illustrated.  Price,  $19. .50. 

In  electrical  manufacture  and  in  applied 
electrical  engineering  synthetic  resins  and 
plastics  have  gained  a  large  place  and  are 
of  increasing  importance.  This  very  thorough 
and  complete  work  by  Mr.  Ellis  is  badly 
needed  to  give  a  text  on  the  subject  useful 
to  students,  chemists  and  engineers.  It  gives 
a  balance  in  scientific,  technical  and  prac¬ 
tical  treatment.  It  covers  all  the  classifica¬ 
tions  of  resins,  plastics  and  molded  mate¬ 
rials,  giving  their  chemistry,  production, 
characteristics  and  applications.  It  is  re¬ 
plete  with  references.  This  is  a  splendid 
contribution  to  the  literature. 
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By  S.  Gold.  Distributed  in  U.  S.  A.  by 
Chemical  Publishing  Company,  of  New 
York,  175  Fifth  Avenue,  New  York  City. 
176  pages.  Price,  $4.50. 

Practical  aspects  of  preparing  and  ex¬ 
hausting  neon  tubing,  shaping  the  letters, 
mounting  them  and  determining  their  elec¬ 
trical  requirements  as  to  transformers,  volt¬ 
age  and  watts  are  given  prior  place  in  this 
British  text.  Technical  language  is  saved 
for  later  sections  on  conduction  and  the  tube 
characteristics.  Other  portions  deal  with 
commercial  practicalities  like  estimating  and 
merchandising.  Class-bending  requirements 
as  well  as  pumps  are  also  discussed.  I’ower- 
factor  correction  and  condensers  and  life 
factors  likewise  are  accorded  appropriate 
space  in  this  book  for  architects,  contractors, 
power  salesmen  and  illumination  practi¬ 
tioners. 


Engineering  Valuation 

By  Anson  Marston  and  Thomas  R.  .^gg- 
Published  by  McGraw-Hill  Book  Company, 
330  West  4 2d  Street.  New  York  City.  655 
pages,  illustrated.  Price,  $6. 

Equally  well  adapted  to  field  and  class  use. 
this  book  is  almost  encyclopedic  in  its  pres¬ 
entation  of  theoretic  principles,  math¬ 
ematical  data,  field  compilations  and  case 
treatments  of  engineering  valuations.  In  so 
controversial  a  subject,  one  would  expect  to 
find  some  considerable  measure  of  opiniona- 
tion.  but  on  the  contrary,  the  authors  suc¬ 
ceed  in  presenting  all  the  aspects  and  schools 
with  minimum  bias.  The  foundation  and 
objective  of  valuation  are  correlated  with 
the  technique  of  ascertaining  and  fixing  a 
substantial  value.  In  the  evolution  of  the 
subject,  the  adjudicated  principles  are  traced, 
and  here  is  where  the  valuation  engineer 
will  find  the  book  unusually  valuable  be¬ 
cause  it  gives  a  condensed  summary  of  all 
the  ruling  court  decisions. 

The  actuarial  treatment  of  mortality  and 
of  depreciation  is  extensively  handled  in 
clear  and  concise  manner,  although  some 
experts  will  surely  differ  in  regard  to  cer¬ 
tain  abstruse  definitions  of  valuation  and 
accounting  terms.  The  book  i«  cr.immed 
with  tabular  and  graphic  information  on  the 
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mainematical  manipulation  of  valuation 
quantities.  Price  trends  and  life  factors, 
along  with  a  compilation  of  recognized  price 
indexes,  are  a  distinctive  feature  of  the  work. 
A  chapter  deals  with  overheads  and  in¬ 
tangibles,  another  with  liquid  funds,  still 
another  with  land.  Industrial  properties  are 
accorded  a  chapter  as  well  as  electric  util¬ 
ities.  Elaborate  appendices  give  experience 
and  computed  data  on  service  lives,  mortality 
type  curves  and  actuarial  compounding 
tables  at  several  values  of  interest  up  to 
81  per  cent.  The  authors  are  deans  of 
engineering  at  Iowa  State  College. 
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Practical  Air  Conditioning 

By  Harold  L.  Alt.  Domestic  Engineering 
Company,  1900  Prairie  Avenue,  Chicago. 
269  pages,  iliustrated.  Price,  Jl. 

Language  used  in  evening  trade  school 
classes  is  used  here  so  the  uninitiated  con¬ 
tractor  can  dodge  abstruse  thermodynamics 
and  still  install  air  conditioning  satisfactorily 
in  homes,  offices  and  commercial  establish¬ 
ments.  Only  simple  arithmetic  is  employed 
and  technical  data  have  been  reframed  to  a 
lay  level.  Many  an  air-conditioning  salesman 
will  lend  this  book  to  his  prospects  so  they 
can  confirm  their  faith  in  his  claims  and 
promises.  The  expert  might,  however,  take 
exception  to  some  of  the  short  cuts  and  liber¬ 
ties  and  the  author  expects  just  that.  Fans, 
motors,  controls  and  ducts  are  given  inde¬ 
pendent  chapters. 
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The  1936  edition  is  the  49th  annual  issue 
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forerunners,  it  is  an  invaluable  work  of 
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